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(54) MICROCOMPUTER AND DEBUGGING DEVICE 

(57)Abstract 

PURPOSE: To facilitate debugging at the actual site of a microcomputer 
after products is mounted by constituting a storage means which stores 
information on the address bus and data bus when a CPU operates and 
sends it out. 

CONSTITUTION: Iri a shift register 3, address information arid data 
information on' the address bus 4 and data bus-5 at the fall of a CPU 
clock where a CPU 1 writes iriformation in a peripheral circuit 2 are \. ./ 
written. When the CPU* 1 reads or writes data at the rise of the CPU 
clock, the shift register 3 inputs the address information and data 
information at the rise of the CPU clock. Then a communication clock is 
supplied from, outside a microcomputer 20 to a .communication clock 
input terminal 10, and then the address information and data information •'VR 
which are inputted to the shift register 3 are sent put of the 
microcomputer 20 from a sent data terminal 9 by one bit at each time in 
synchronism with the communication clock. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The arithmetic and program control driven with a CPU dockland the circumference circuit 
connected to the above-mentioned arithmetic and program control, It is a microcomputer with the 
address bus and data bus which connect the above-mentioned arithmetic and program control and the 
above-mentioned circumference circuit to a single semi-conductor substrate top. It connects with the 
above-mentioned address bus and a data bus on the above-mentioned semi-conductor substrate. And 
the above-mentioned CPU clock is supplied and the above-mentioned arithmetic and program control 
stores the information on the above-mentioned address bus and the above-mentioned data Bus to a 
lead or the timing which carries put a light. And the microcomputer characterized by having a storing, 
means to send out the information on the above-mentioned address bus which the communication link 
clock generated in the exterior of the microcomputer concerned is supplied, arid is stored by supply of 
this communication link clock, and the above-mentioned data bus to the exterior. 

[Claim 2] The received-data terminal which supplies the external address information and external data 
information which are connected to the above-mentioned storing means and supplied from the outside 
to the above-mentioned storing means, It is prepared a bus connection disconnection means to perform 
connection or separation of the address bus between the above-mentioned arithmetic and program 
control and the above-mentioned circumference circuit, and a data bus based on the DMA signal which 
is established on the above-mentioned semi-conductor substrate, and is supplied from the outside of 
the microcomputer concerned, and on the above-mentioned semi-conductor substrate. By and supply of 
the above-mentioned DMA signal It has a DMA processing means to perform Direct-Memory-Access 
actuation between the above-mentioned storing means and the above-mentioned circumference circuit 
about the external address information and external data information which are stored in the above- 
mentioned storing means while connection of an address bus and a data bus is separated with the 
above-mentioned bus disconnection means/The above-mentioned storing means When the above- 
mentioned arithmetic and program control and the above-mentioned circumference, circuit are 
connected by the above-mentioned bus connection disconnection means, while performing storing of 
the information on the above-mentioned address bus and the above-mentioned data bus, and sending 
out in the exterior of the storing information concerned The above-mentioned external address . 
information and external data information which are supplied through the above-mentioned received- 
data terminal are stored. The microcomputer according to claim 1 which sends out the above-mentioned 
external address information and the above-mentioned external data information which are stored when 
the above-mentioned arithmetic and program control and the above-mentioned circumference circuit 
are separated by the above-mentioned bus connection disconnection means to the above-mentioned 
DMA means. 

[Claim 3] The data input terminal which supplies the external data information which is connected to the 
above-mentioned storing means and supplied from the outside to the above-mentioned storing means, A 
data bus connection disconnection means to perform the connection and the separation of the above- 
mentioned data bus between the above-mentioned arithmetic and program control and the above- 
mentioned circumference circuit based on the external instruction enabling signal which is established 
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" on tHfe above-mentioned semi-conductor substrate, and is supplied from the outside, It is prepared on 
" the above-mentioned semi-conductor substrate. And an external instruction output means to send out 
the above-mentioned external data information stored in the above-mentioned storing means based on 
the above-mentioned external instruction enabling signal while connection of the above-mentioned data 
bus between the above-mentioned arithmetic and program control and the above-mentioned 
circumference circuit is separated by the above-mentioned data bus disconnection means to the 
above-mentioned arithmetic and program control, A preparation and the above-mentioned storing 
means When the above-mentioned arithmetic and program control and the above-mentioned 
circumference circuit are connected by the above-mentioned data bus connection disconnection means, 
while performing storing of the information on the above-mentioned address bus and the above- 
mentioned data bus, and sending out in the exterior of the storing information concerned The above- 
mentioned external data information supplied through the above-mentioned data input terminal is stored. 
Send out the above-mentioned external data information stored when the above-mentioned 
circumference circuit is separated from the data bus by the above-mentioned, data bus connection 
disconnection means to the above-mentioned data bus, and the above-mentioned arithmetic and 
program control reads the above-mentioned external data based on the above-mentioned CPU clock. A 
microcomputer according to claim 1. 

[Claim 4] It is the microcomputer according to claim 3 with which the above-mentioned communication 
link clock is sent out to the above-mentioned microcomputer based on the SYNC signal sent out from 
the above-mentioned SYNC signal output terminal by having further the SYNC signal output terminal by 
which-the above-mentioned arithmetic and prpgram.c 
cycle which reads an instruction to the exterior. 

[Claim 5] In the debugging equipment used for a microcomputer according to claim 1 to 4 The system 
clock control means which controls supply to the above-mentioned microcomputer of the system clock 
which is formed in the exterior of the above-mentioned microcomputer and becomes the origin of 
generation of a CPU clock, Supervise the above-mentioned CPU clock which it is prepared in the 
exterior of the above-mentioned microcomputer, and the arithmetic and program control in the above- 
mentioned microcomputer sends out, and the above-mentioned arithmetic and program control leads. 
Debugging equipment characterized by having a communication link clock control means to detect 
having carried out the light and to send out a communication link clock to the above-mentioned 
arithmetic and program control. 

[Claim 6] It is debugging equipment according to claim 5 have a reception comparison means in 
comparison with the setting address information which received the information on the address bus 
which is established in the exterior of the above-mentioned microcomputer and is sent out from the 
above-mentioned microcomputer, and a data bus synchronizing with the above-mentioned 
communication link clock, and set up beforehand the receiving address information concerned and 
received-data information, and setting data information, and the above-mentioned system clock control 
means controls supply of the above-mentioned system clock to the above-mentioned microcomputer 
based on the comparison result in the above-mentioned reception comparison means. 
[Claim 7] Debugging equipment [ equipped with a storage means to connect with the above-mentioned 
reception comparison means, and to memorize the above-mentioned receiving address information and 
received-data information for every above-mentioned CPU clock, and the indicating equipment which 
displays in visible the information which was prepared in the exterior of the above-mentioned 
microcomputer and was memorized by the above-mentioned storage means ] according to claim 6. 
[Claim 8] In the debugging equipment used for a microcomputer, according to claim 2 The system clock 
control means which controls supply to the above-mentioned microcomputer of the system clock which 
is formed in the exterior of the above-mentioned microcomputer and becomes the origin of generation 
of the above-mentioned CPU clock, While being prepared in the exterior of the above-mentioned 
microcomputer and directing a halt of sending out of the above-mentioned system clock to the above- 



mentioned system clock control means, a DMA signal is sent out to the above-mentioned 
microcomputer. After shifting to DMA actuation, the above-mentioned external address information and 
external data information which are used for DMA actuation are sent out to the received-data terminal 
with which the above-mentioned microcomputer is equipped. And debugging equipment characterized by 
having the processing control means which receives the print-out of the above-mentioned 
microcomputer by the above-mentioned DMA actuation. 

[Claim 9] Debugging equipment [ equipped with a storage means for it to be prepared in the exterior of 
the above-mentioned microcomputer, to connect with the above-mentioned processing control means, 
and to memorize the above-mentioned print-out, and the indicating equipment which displays in visible 
the information which was prepared in the exterior of the above-mentioned microcomputer and was 
memorized by the above-mentioned storage means ] according to claim 8. 

[Claim 10] In the debugging equipment used for a microcomputer according to claim 3 The system clock 
control means which controls supply to the above-mentioned microcomputer of the system clock which 
is formed in the exterior of the above-mentioned microcomputer and becomes the origin of generation 
of a CPU clock, After being prepared in the exterior of the above-mentioned microcomputer and 
directing a halt of sending out of the above-mentioned system clock to the abovermentioned system 
clock control means, It is based on the above-mentioned CPU clock. Sending out of the external data 
information to the above-mentioned microcomputer, And debugging equipment characterized by having 
the processing control means which, sends out the external instruction enabling signal which directs 
incorporation of the above-mentioned external data information to the arithmetic and program control 
with which the above-mentioned microcomputer is equipped to the above-mentioned microcomputer. 
[Claim 11] It is debugging equipment according to claim 10 the above-mentioned processing control 
means was equipped with a receiving means receive the print-out which the above-mentioned i 
microcomputer sends out after the above-mentioned arithmetic and program control performed the 
above-mentioned external data information, and had a storage means it is connected with the above- 
mentioned receiving means, and memorize the above-mentioned print-out, and the indicating equipment 
display in visible the information which was prepared in the exterior of the above-mentioned 
microcomputer and was memorized by the above-mentioned storage means. 

[Claim 12] It is debugging equipment according to claim 10 or 11 the above-mentioned arithmetic and 
program control processes based on the above-mentioned instruction information supplied from the 
above-mentioned storing means when it has a 2nd storage means store the instruction information : 
which connects with the above-mentioned processing control means, and the above-mentioned , 
arithmetic and program control is made to perform as the above-mentioned external data information 
and the above-mentioned external instruction enabling signal is supplied from the above-mentioned 
processing control means. 

[Claim 13] It is debugging equipment according to claim 11 or 12 made to stop sending out of the 
above-mentioned system clock when the above-mentioned processing control means supervises the 
address information supplied from the above-mentioned microcomputer when the storing means with 
which the above-mentioned microcomputer is equipped stores information in the standup and falling of a 
CPU clock, and this address information is in agreement with the specific address. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the microcomputer and debugging equipment which can 

debug easily the microcomputer mounted in the product. 

[0002] 

[Description of the Prior Art] After a microcomputer is mounted in a product, it is very difficult to 
perform debugging of a microcomputer in the applicable field of a microcomputer. That is, although the 
same phenomenon as the trouble concerned is generated using ICE (in circuit emulator) and the 
microcomputer concerned is debugged when a trouble occurs, debugging cannot be performed easily 
that the above-mentioned phenomenon is not reproduced by the difference from the microcomputer 
chip and ICE which are mounted in many cases. Thus, importance is attached to debugging in the site of 
the microcomputer after mounting. Since CPU (arithmetic and program control) is built in the above- 
mentioned chip -especially in the case of the one-chip microcomputer, it is not easy to carry out the 
monitor of the actuation of CPU from the exterior of the above-mentioned chip. As debugging 
equipment for microcomputers, what formed the control unit which controls CPU by the circuit which 
requires an interrupt of CPU as a peripheral device for debugging, or the Ready signal is indicated by 
JP t 2-287635,A. Thus, in the former, since a microcomputer is debugged, a complicated monitoring 
facility is given in a microcomputer, a microcomputer is controlled from the outside, and debugging in the 
field is enabled. For this reason, ROM for monitor programs (lead -only memory) was required for 
conventional debugging equipment, and it had troubles, like a circuit becomes complicated and a chip 
unit price becomes high. It was not made in order that this invention might solve such a trouble, and it 
aims at offering the microcomputer and debugging equipment which can perform easily debugging in the 
site of the microcomputer mounted in the product, without needing a complicated circuit and control. 
[0003] 

[Means for Solving the Problem and its Function] The arithmetic and program control which drives the 
microcomputer of this invention with a CPU clock, It is a microcomputer with the address bus and data 
bus which connect the circumference circuit connected to the above-mentioned arithmetic and program 
control, and the above-mentioned arithmetic and program control and the above-mentioned 
circumference circuit to a single semi-conductor substrate top. It connects with the above-mentioned 
address bus and a data bus on the above-mentioned semi-conductor substrate. And the above- 
mentioned CPU clock is supplied and the above-mentioned arithmetic and program control stores the 
information on the above-mentioned address bus and the above-mentioned data bus to a lead or the 
timing which carries out a light: And it is characterized by having a storing means to send out the 
information on the above-mentioned address bus which the communication link clock generated in the 
exterior of the microcomputer concerned is supplied, and is stored by supply of this communication link 
clock, and the above-mentioned data bus to the exterior. 

[0004] The above-mentioned arithmetic and program control performs a lead or light of the above- 
mentioned circumference circuit and information in the standup or falling of a CPU clock supplied. 
Moreover, a CPU clock is supplied also to the above-mentioned storing means, and the above- 
mentioned storing means stores the information on the above-mentioned address bus and the above- 
mentioned data bus to the timing to which the above-mentioned arithmetic and program control 
performs the above-mentioned lead or a light. On the other hand, when the communication link clock 
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" generated in the exterior of the microcomputer concerned is supplied to the above-mentioned storing 
means, the above-mentioned storing means sends out the information on the above-mentioned address 
bus stored in the actuation mentioned above, and the above-mentioned data bus to the exterior. Thus, 
since the storing means included in the microcomputer concerned stores and sends out an address bus 
when arithmetic and program control operates, and the information on a data bus with a CPU clock and 
a communication link clock, the microcomputer concerned acts so that it can observe from the exterior 
how arithmetic and program control operated inside the microcomputer, without needing a complicated 
circuit and control. Therefore, the microcomputer concerned acts so that debugging in a site can be 
easily performed about the microcomputer mounted in the product. 

[0005] The received-data terminal which furthermore supplies the external address information and 
external data information which the microcomputer of this invention is connected to the above- 
mentioned storing means, and are supplied from the outside to the above-mentioned storing means, [t is 
prepared a bus connection disconnection means to perform connection or separation of the address bus 
between the above-mentioned arithmetic and program control and the above-mentioned circumference 
circuit, and a data bus based on the DMA signal which is established on the above-mentioned semi- 
conductor substrate, and is supplied from the outside of the microcomputer concerned, and on the 
above-mentioned semi-conductor substrate. By and supply of the above-mentioned DMA signal It has a 
DMA processing means to perform Direct-Memory-Access actuation between the above-mentioned 
storing means and the above-mentioned circumference circuit about the external address information 
and external data information which are stored in the above-mentioned storing means while connection 
of an address bus and a data bus is separated with the above-mentioned bus disconnection means. The 
above-mentioned storing means When the above-mentioned arithmetic and program control and the 
above-mentioned circumference circuit are connected by the above-mentioned bus connection 
disconnection means, while performing storing of the information on the above-mentioned address bus 
and the above-mentioned data bus, and sending out in the exterior of the storing information concerned 
The above-mentioned external address information and external data information which are supplied 
through the above-mentioned received-data terminal are stored. When the above-mentioned arithmetic 
and program control and the above-mentioned circumference circuit are separated by the above- 
mentioned bus connection disconnection means, the above-mentioned external address information and 
the above-mentioned external data information which are stored can also be sent out to the above- 
mentioned DMA means. 

[0006] Thus, in addition to the actuation mentioned above, a storing means performs the following 
actuation further with constituting. That is, when the DMA signal of for example, H (yes) level is supplied 
from the exterior of a microcomputer, the above-mentioned bus connection disconnection means 
connects the address bus and data bus between the above-mentioned arithmetic and program control 
and the above-mentioned circumference circuit. Therefore, the above-mentioned storing means stores 
the external address information and external data information which are supplied through the above- 
mentioned received-data terminal while sending out the information on the above-mentioned address 
bus which stored the information on the above-mentioned address bus and the above-mentioned data 
bus based on the CPU clock, and was stored by supply of the above-mentioned communication link 
clock, and the above-mentioned data bus to the exterior, as mentioned above. On the other hand, when 
the DMA signal of L (low) level is supplied from the exterior of a microcomputer, as for the above- 
mentioned bus connection disconnection means, the address bus and data bus between the above- 
mentioned arithmetic and program control and the above-mentioned circumference circuit are opened. 
And the above-mentioned storing means sends out the above-mentioned external address information 
and external data information which were stored in the actuation mentioned above to the above- 
mentioned circumference circuit based on the above-mentioned communication link clock. Thus, by 
equipping with a received-data terminal, a bus connection disconnection means, and a DMA processing 
means the microcomputer indicated to claim 1, the microcomputer concerned acts so that R/W of the 
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inforhriation on the circumference circuit equipped in a microcomputer can be performed, and it acts so 
that not only debugging of the program of arithmetic and program control but debugging of a 
circumference circuit can be performed. Therefore, the microcomputer concerned acts so that 
debugging in the site of the microcomputer mounted in the product can be performed easily. 
[0007] The data input terminal which furthermore supplies the external data information which the 
microcomputer of this invention is connected to the above-mentioned storing means, and is supplied 
from the outside to the above-mentioned storing means, A data bus connection disconnection means to 
perform the connection and the separation of the above-mentioned data bus between the above- 
mentioned arithmetic and program control and the above-mentioned circumference circuit based on the 
external instruction enabling signal which is established on the above-mentioned semi-conductor 
substrate, and is supplied from the outside, It is prepared on the above-mentioned semi-conductor 
substrate. And an external instruction output means to send out the above-mentioned external data 
information stored in the above-mentioned storing means based on the above-mentioned external 
instruction enabling signal while connection of the above-mentioned data bus between the above- 
mentioned arithmetic and program control and the above-mentioned circumference circuit is separated 
by the above-mentioned data bus disconnection means to the above-mentioned arithmetic and program 
control, A preparation and the above-mentioned storing means When the above-mentioned arithmetic 
and program control and the above-mentioned circumference circuit are connected by the above- 
mentioned data bus connection disconnection means, while performing storing of the information on the 
above-mentioned address bus and the above-mentioned data bus, and sending out in the exterior of the 
storing information concerned The above-mentioned external data information supplied through the 
above-mentioned data input terminal is stored. When the above-mentioned circumference circuit is 
separated/from the data bus by the above-mentioned data bus connection disconnection means, the 
stored above-mentioned external data information can be sent out to the above-mentioned data bus, 
and the above-mentioned arithmetic and program control can also read the above-mentioned external 
data based on the above-mentioned CPU clock. 

[0008] Thus, a storing means performs the following actuation further with constituting. That is, when 
the external instruction enabling signal of for example, H level is supplied from the exterior of a 
microcomputer, the above-mentioned data bus connection disconnection means connects the data bus 
between the above-mentioned arithmetic and program control and the above-mentioned circumference 
circuit. Therefore, the above-mentioned storing means stores the external data information supplied 
through the above-mentioned data input terminal while sending out the information on the above- 
mentioned address bus which stored the information on the above-mentioned address bus and the 
above-mentioned data bus based on the CPU clock, and was stored by supply of the above-mentioned 
communication link clock, and the above-mentioned data bus to the exterior, as mentioned above. On 
the other hand, when the external instruction enabling signal of L level is supplied from the exterior of a 
microcomputer, as for the above-mentioned data bus connection disconnection means, the data bus 
between the above-mentioned arithmetic and program control and the above-mentioned circumference 
circuit is opened. And the above-mentioned storing means sends out the above-mentioned external 
data information stored in the actuation mentioned above to a data bus, and the above-mentioned 

- arithmetic and program -control reads the above-mentioned external data information based-on the 

above-mentioned CPU clock The microcomputer concerned acts so that the external data information 
supplied from the outside may be incorporated to arithmetic and program control, and it acts so that 
debugging in the site of the microcomputer mounted in the product can be performed easily, without 
needing a complicated circuit and control. 

[0009] Furthermore, the microcomputer of this invention can be further equipped with the SYNC signal 
output terminal by which the above-mentioned arithmetic and program control sends out the SYNC 
signal which shows the cycle which reads an instruction to the exterior, and the above-mentioned 
communication link clock can also be sent out to the above-mentioned microcomputer based on the 
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SYNC signal sent out from the above-mentioned SYNC signal output terminal. 

[0010] Since the above-mentioned arithmetic and program control sends out the SYNC signal which 
shows that it is the cycle which reads the 1st byte of an instruction, a SYNC signal output terminal acts 
so that the timing which gives instruction information to the above-mentioned arithmetic and program 
control in the exterior of a microcomputer can be obtained. Therefore, since, as for the microcomputer 
concerned, the above-mentioned communication link clock is supplied based, on the above-mentioned 
SYNC signal, the above-mentioned external data information acts so that it can incorporate to 
arithmetic and program control to the above-mentioned timing. Therefore, the microcomputer concerned 
acts so that debugging in the site of the microcomputer mounted in the product can be performed easily. 
[0011] In the debugging equipment with which the debugging equipment of this invention is used for a 
microcomputer according to claim 1 to 4 The system clock control means which controls supply to the 
above-mentioned microcomputer of the system clock which is formed in the exterior of the above- 
mentioned microcomputer and becomes the origin of generation of a CPU clock, Supervise the above- 
mentioned CPU clock which it is prepared in the exterior of the above-mentioned microcomputer, and 
the arithmetic and program control in the above-mentioned microcomputer sends out, and the above- 
mentioned arithmetic and program control leads. It is characterized by having a communication link clock 
control means to: detect having carried out the light and to send out a communication link clock to the 
above-mentioned arithmetic and program control. 

[0012] To the storing means with which a microcomputer according to claim 1 to 4 is equipped, a 
system clock control means controls supply of the system clock to the above-mentioned 
microcomputer, and a communication link clock control means sends out a communication link clock to 
the arithmetic and program control with which the above-mentioned microcomputer is equipped. Thus, 
as the system clock and the communication link clock were mentioned above by.supplying the above- 
mentioned microcomputer, a storing means sends out the information on the address bus stored when 
arithmetic and program control operated, and a data bus to the exterior. Therefore, the debugging 
equipment concerned acts so that debugging in the site of the microcomputer mounted in the product 
with the configuration which added the easy circuit for a microcomputer can be performed easily. . 
[0013] Moreover, it may have a reception comparison means in comparison with the setting address 
information which received, the information on the address bus which is established in the exterior of the 
above-mentioned microcomputer and is sent out from the above-mentioned microcomputer, and a data 
bus synchronizing with the above-mentioned communication link clock, and set up beforehand the 
receiving address information concerned and received-data information, and setting data information,, 
and the debugging equipment of this invention may constitute in the above-mentioned system clock 
control means so that supply of the above-mentioned system clock to the above-mentioned 
microcomputer may control based on the comparison result in the above-mentioned reception 
comparison means. 

[0014] Thus, with constituting, a reception comparison means receives the information on the address 
bus sent out from a microcomputer based on the communication link clock which a communication link 
clock control means sends out, and a data bus synchronizing with the above-mentioned communication 
link clock. Furthermore, when a reception comparison means compares the receiving address, 
information and received-data information which the *.***. received with the setting address information 
and setting data information which were set up beforehand, for example, receiving address information 
and received-data information are in agreement with setting address information and setting data 
information, sending out of a system clock is stopped to a system clock control means. Thus, after 
performing debugging using ICE, a reception comparison means acts so that breaking may be realized, 
and it acts so that debugging in the site of the microcomputer mounted in the product can be performed 
easily. 

[0015] Moreover, the debugging equipment of this invention is set to the debugging equipment used for a 
microcomputer according to claim 2. The system clock control means which controls supply to the 
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above-mentioned microcomputer of the system clock which is formed in the exterior of the above- 
mentioned microcomputer and becomes the origin of generation of the above-mentioned CPU clock, 
While being prepared in the exterior of the above-mentioned microcomputer and directing a halt of 
sending out of the above-mentioned system clock to the above-mentioned system clock control means, 
a DMA signal is sent out to the above-mentioned microcomputer. After shifting to DMA actuation, the 
above-mentioned external address information and external data information which are used for DMA 
actuation are sent out to the received-data terminal with which the above-mentioned microcomputer is 
equipped. And it is characterized by having the processing control means which receives the print-out 
of the above-mentioned microcomputer by the above-mentioned DMA actuation. 
[0016] As mentioned above, the storing means with which a microcomputer is equipped stores the 
information on an address bus and a data bus, and sends this out to the exterior. A processing control 
means performs sending out of external address information or external data information to sending out 
of a DMA signal, and a pan. A storing means sends out to the exterior the information which wrote 
information and was further stored to the circumference circuit by the above-mentioned DMA signal, 
and external address information or external data information, without minding arithmetic and program 
control as mentioned above. [ reading and ] Thus, the debugging equipment concerned not only 
supervises actuation of arithmetic and program control from the outside, but acts so that informational 
R/W can be directly performed to the above-mentioned circumference circuit, and it acts so that 
debugging in the site of the microcomputer mounted in the product can be performed easily. 
[0017] Moreover, the debugging equipment of this invention is set to the debugging equipment used for a 
microcomputer according to claim 3. The system clock control means which controls supply to the 
above-mentioned microcomputer of the system clock which is formed in the exterior of the above- 
mentioned microcomputer and becomes the origin of generation of a CPU clock, After being prepared in 
the exterior of the above-mentioned microcomputer and directing a halt of sending out of the above- 
mentioned system clock to the above-mentioned system clock control means, It is based on the above- 
mentioned CPU clock. Sending out of the external data information to the above-mentioned 
microcomputer, And it is characterized by having the processing control means which sends out the 
external instruction enabling signal which directs incorporation of the above-mentioned external data 
information to the arithmetic and program control with which the above-mentioned microcomputer is 
equipped to the above-mentioned microcomputer. 

[0018] As mentioned above, the storing means with which a microcomputer is equipped stores the 
information on an address bus and a -data -bus, and sends this out to the exterior. A processing control 
means performs sending out of an external instruction enabling signal, and sending out of external data 
information. Further, by the above-mentioned external instruction enabling signal and external data 
information, a storing means sends out the above-mentioned external data information to arithmetic and 
program control, as mentioned above. Thus, the debugging equipment concerned not only supervises 
actuation of arithmetic and program control from the outside, but acts so that data information, for 
example, instruction information, can be directly given from the exterior to arithmetic and program 
control, and it acts so that debugging in the site of the microcomputer mounted in the product can be 
performed easily. 

[0019] - - ; - 

[Example] The microcomputer which is one example of this invention is explained below, referring to 
drawing. In addition, by this example, a shift register is taken for an example as a component which 
achieves the same function as the function which a "storing means" has. The microcomputer 20 which 
has the fundamental configuration of the microcomputer of one example of this invention is shown in 
drawing 1 . In the microcomputer 20 formed with one semi-conductor substrate CPU (arithmetic and 
program control)!, CPU1, and the circumference circuit 2 that accesses mutually, The address bus 4 
and data bus 5 which connect a shift register 3, and CPU1, the circumference circuit 2 and a shift 
register 3 mutually, The system clock input terminal 6 with which a system clock is supplied from the 
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. exterior of a microcomputer 20, The frequency divider 7 which carries out dividing of the above- 
mentioned system clock as a drive clock of CPU1, generates a CPU clock, and sends out this CPU 
clock to CPU1 and a shift register 3 ( The CPU clock output terminal 8 for sending out the CPU clock 
sent out from a frequency divider 7 to CPU1 to the exterior of a microcomputer 20, The transmit data 
terminal 9 for sending out the print-out of a shift register 3 to the exterior of a microcomputer 20 and 
the communication link clock input terminal 10 with which a communication link clock is supplied from 
the exterior of a microcomputer 20 are equipped. In addition, the above-mentioned system clock is 
supplied also to the circumference circuit 2 besides a frequency divider 7 through the system clock 
input terminal 6. A shift register 3 stores the address information and data information which are 
transmitted in an address bus 4 and a data bus 5 according to the above-mentioned CPU clock supplied 
from a frequency divider 7, and on the other hand, when a communication link clock is supplied from the 
exterior through the communication link clock input terminal 10, it sends out the above-mentioned 
address information and data information which were stored to the exterior of a microcomputer 20 
through the transmit data terminal 9 synchronizing with the above-mentioned communication link clock. 
[0020] Thus, actuation of the microcomputer 20 constituted is explained below with reference to 
drawing 2 . Reading and CPU1 write information on the circumference circuit 2 in falling 11a of the CPU 
clock 11. Moreover, the address information 12 and data information 13 of the address bus 4 in falling 
1 1a of the CPU clock 1 1 with which reading and CPU1 write information in the circumference circuit 2, 
and a data bus 5 are written in a shift. register 3. In addition,: when reading and GPU1 write in the 
standup of the CPU clock 11, a shift register 3 incorporates address information and data information in 
the standup of the CPU clock 11. Then, synchronizing with the communication link clock 14, 1 bits of 
the address information 12 and data information 13 which were incorporated by the shift register 3 are 
sent out at a time from the transmit data terminal 9 as transmit data 15 in the exterior of a 
microcomputer 20 by supplying the communication link clock 14 to the communication link clock input 
terminal 10 from the exterior of a microcomputer 20. 

[0021] Thus, according to the microcomputer 20, since a shift register 3 stores the address bus 4 when 
CPU1 operates, and the information on a data bus 5 with the CPU clock 11 and the communication link 
clock 14 sends out, the microcomputer 20 concerned can observe from the outside how CPU1 operated 
inside the microcomputer, without. needing a complicated circuit and control. Therefore, debugging in the 
site of the microcomputer mounted in the product can perform the microcomputer 20 concerned. easily. 
[0022] Next, the microcomputer 40 which are other examples is explained below with reference to 
drawing 3 and drawing 4 . In. addition, in drawing 3 and drawing 4 , the sign same about the same thing as 
the component shown in drawing 1 and drawing 2 is attached, and explanation is omitted. In addition to 
the configuration of the microcomputer 20 mentioned above, a microcomputer 40 is. further equipped 
with the bus connection disconnection means 25, the DMA processing means 26, the DMA authorization 
terminal 27 with which a DMA signal is supplied from the exterior of a microcomputer 40, and the 
received-data terminal 28. Moreover, a microcomputer 40 is replaced with a shift register 3, and has a 
shift register 29. The bus connection disconnection means 25 is formed in the address bus 4 and data 
bus 5 between CPU1, the circumference circuit 2, and a shift register 29, and the connection with CPU1, 
an address bus 4, and a data bus 5 and separation are performed according to the DMA signal supplied 
through the DMA authorization terminal 27 from the exterior. A shift register 29 also stores the bit data 
of a R/W signal in which the informational lead or the light actuation other than address information 1 2 
and data information .13 is shown. The DMA processing means 26 is connected to the output side of a 
shift register 29, and the output of the DMA processing means 26 is connected to an address bus 4 and 
a data bus 5, respectively. 

[0023] These bus connection disconnection means 25, a shift register 29, and the DMA processing 
means 26 operate as follows. When the DMA signal supplied to a microcomputer 40 is for example, H 
level, the bus connection disconnection means 25 connects CPU1, the circumference circuit 2, and a 
shift register 29. Therefore, like actuation of a shift register 3, a shift register 29 stores the address 
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' info/tnation 12 of an address bus 4, and the data information 13 of a data bus 5 in falling 11a of the CPU 
clock 11, and also the R/W signal which CPU1 sends out stores it. Furthermore, when a DMA signal is 
for example, H level, a shift register 29 is that the communication link clock 14 is supplied through the 
communication link clock input terminal 10 from the exterior, and while it sends out the stored address 
information 12 grade to the 1-bit **** transmit data terminal 9, it incorporates the external information 
supplied through the received-data terminal 28 from the exterior, i.e., external address information, 
external data information, and an external R/W signal. On the other hand, if the DMA signal of L level is 
supplied, the bus connection disconnection means 25 will separate CPU1, an address bus 4, and a data 
bus 5, and will write the DMA processing means 26 with the circumference circuit 2 through an address 
bus 4 and a data bus 5 based on the communication link clock 14 about the external address information, 
the external data information, and the external R/W signal which are stored in the shift register 29. 
[ reading and ] 

[0024] Thus, actuation of the microcomputer 40 constituted is explained. In the timing chart of a 
microcomputer 40 of operation shown in drawing 4 , when the DMA signal of H level is supplied, the 
condition of the address bus 4 and data bus 5 in falling 11a and R/W signal of the CPU clock 11 are 
incorporated by the shift register 29, And received data 30 are incorporated to a shift register 29 at the 
same time it will output from a microcomputer 40 by using as transmit data 15 the address bus 
information 12 incorporated to the shift register 29, the data bus information 13, and a R/W signal, if the 
communication link clock 14 is supplied. ■ < . f 
[0025] Next, if the DMA signal of L level is supplied through the DMA authorization terminal 27, CPU1 
will be seiparated from an address bus 4 and a data bus 5 by the bus connection disconnection means 
25. When the bit data of a R/W signal are "1 " among the received data 30 incorporated from the 
exterior to the shift register 29, the DMA processing means 26 outputs the external address information 
stored in the shift register 29 to an address bus 4 by 1 clock. eye of the communication link clock 14, is 
2 clock eye arid incorporates the data information read from the circumference circuit 2 in the above- 
mentioned external address information to a shift register. 29. When the bit data of the above-mentioned 
R/W signal are "0", the DMA processing means 26 writes in data information which the shift; register 29 
was supplied from the outside and stored in it in the circumference circuit 2 by outputting the external 
address information and external data information which are stored in the shift register 29 by 1 clock 
eye of the communication link clock 14 to an address bus 4 and a data bus 5, making a R/W signal into L 
level by 2 clock eye; and making a R/W signal into H level by 3 clock eye. Next, it returns to the 
condition before CPU1 is again connected with the circumference circuit-2 and the DMA signal of L 
level is supplied by the bus connection disconnection means 25 by the DMA signal of H level being 
supplied. If the communication link clock 14 is supplied here, the data which were read from the 
circumference circuit 2 in the DMA processing section 26, and were stored in the shift register 29 will 
be sent out through the transmit data terminal 9 outside from a shift register 29. 

[0026] Thus, according to the microcomputer 40, information on the circumference circuit 2 equipped in 
a microcomputer 40 can be written, and not only debugging of the program of CPU1 but debugging of 
the circumference circuit 2 can be performed. Therefore, the microcomputer 40 concerned can perform 
easily debugging in the site of the microcomputer mounted in the product. - 

[0027] Furthermore, the microcomputer 60. which are other examples is explained below with reference 
to drawing 5 and **6** . In addition, in drawing 5 and drawing 6 , the sign same about the same 
component as the component shown in drawing 1 thru/or drawing 4 is attached, and the explanation is 
omitted, the configuration of the microcomputer 20 which mentioned above in a microcomputer 60 — in 
addition, it has further a data bus connection disconnection means 41, an external instruction output 
means 43, the external instruction authorization terminal 44 with which the external instruction enabling 
signal 51 is supplied from the exterior of a microcomputer 60, the data input terminal 45 with which 
external data information is supplied from the above-mentioned exterior, and the SYNC output terminal 
46 which send out SYNC signal 52 which shows the cycle into which CPU1 reads an instruction to the 
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' abo^e-mentioned exterior. Moreover, a microcomputer 60 is replaced with a shift register 3, and is 
equipped with a shift register 42. A shift register 42 stores the external data information supplied 
through the data input terminal 45 from the exterior, or sends out storing information on storing and the 
transmit data terminal 9 of the information on an address bus 4 and a data bus 5. The above-mentioned 
external instruction enabling signal 51 is supplied to the data bus connection disconnection means 41 
through the external instruction authorization terminal 44 from the exterior, and the data bus connection 
disconnection means 41 carries out connection and separation of the data bus 5 between CPU1 and the 
circumference circuit 2 to it based on the external instruction enabling signal 51. It connects with the 
output side of a shift register 42, and the external instruction output means 43 sends out the data 
information which a shift register 42 sends out to a data bus 5 based on the external instruction 
enabling signal 51. 

[0028] Thus, actuation of the microcomputer 60 constituted is explained below. In addition, in this 
example, the instruction information supplied to CPU1 is taken for an example as the above-mentioned 
external data information. When the external instruction enabling signal 51 of H level is supplied through 
the external instruction authorization terminal 44, the condition of an address bus 4 and a data bus 5 is 
incorporated by the shift register 42 in falling 11a of the CPU clock 11, and 1 bit of information stored in 
the shift register 42 is sent out at a time through the transmit data terminal 9 by supplying the 
communication link clock 14 to a microcomputer 60 outside. Moreover, synchronizing with the 
communication link clock 14, 1 bit of external data information 53 supplied through the data input 
terminal 45 from the exterior is incorporated at a time by the shift register 42 at this time. 
[0029] If external instruction enabling-signal 51a of L level is supplied, the circumference circuit 2 is 
separated from a data bus 5, and the external instruction output means 43 sends out the data which a 
shift register 42 sends out to a data bus 5. In this condition, CPU1 reads as an instruction the external 
data information supplied to the shift register 42 from the data which the external instruction output 
means 43 sent out to the data bus 5, i.e., the exterior, by falling 1 1b of the CPU clock 11. Moreover, 
SYNC signal 52 which shows that CPU1 is the cycle which reads the 1st byte of an instruction is sent 
out through the SYNC output terminal 46 outside from CPU1. Under supervising this SYNC signal 52 in 
the exterior of a microcomputer 60, the timing which gives instruction information to a microcomputer 
60 can be obtained. 

[0030] The case where the instruction which writes the data of a shift register 42 in a certain address 
on the assumption that the actuation mentioned above is performed is taken for an example, and 
actuation of a microcomputer. 60 is more concretely explained with reference to drawing 6 . As 
mentioned above, when the above-mentioned external data information is supplied to CPU1 as an 
instruction and CPU1 executes this instruction, CPU1 writes data in the address with which SYNC 
signal 52 read the instruction by 1 clock eye of the CPU clock of H level, read the address by 2 clock 
eye, and was specified by 3 clock eye. In addition, to drawing 6 , only a part for the time amount 
corresponding to one instruction is indicated. SYNC signal 52 is set to H level by falling 11a of the CPU 
clock 11 in activation of the above-mentioned instruction. Therefore, under supervising this SYNC signal 
52 externally, it can supervise from the outside that CPU1 is the cycle which reads the 1st byte of an 
instruction. If the communication link clock 14 is supplied to a microcomputer 60 at this time, the 
information in an address bus and a data bus when reading and CPU- write in falling of the CPU clock 1 1 
will be sent out from the transmit data terminal 9 outside. Next, if the communication link clock 14 is 
supplied, 1 bit of external data information will be incorporated at a time by the shift register 42 through 
the data input terminal 45 from the exterior. 

[0031] If external instruction enabling-signal 51a of L level is supplied, the external instruction output 
means 43 will send out the storing data of a shift register 42 to a data bus 5, and if the CPU clock 1 1 
falls, CPU1 will read the above-mentioned storing data in a data bus 5 as an instruction. The instruction 
of the 2nd byte is made to read into CPU1 in falling of the following CPU clock 11 similarly. If 3 clock 
eye is then supplied, CPU1 will execute the instruction read by 1 clock eye and 2 clock eye in falling of 
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^ 3 cloVpk eye. When the back communication link clock 14 is supplied to a microcomputer 60, as a result 
of being the information on the result which CPU1 performed, information is sent out from the transmit 
data terminal 9 outside. 

[0032] Thus t according to the microcomputer 60, external data information can be supplied as an 
instruction to CPU1 from the exterior, and further, as a result of CPlTsI performing based on this 
supplied external data information, information can be sent out to the exterior from a shift register 42. 
Therefore, compared with the microcomputer 40 mentioned above, still more advanced debugging can be 
performed by still easier structure and easy control. 

[0033] Next, the debugging equipment for debugging each microcomputer mentioned above is explained. 
The microcomputers 20, 40, and 60 which mentioned above the microcomputer shown in drawing 7 
correspond. In addition, on behalf of these microcomputers, a microcomputer 20 is taken for an example 
on explanation. The system clock control means 81 which is connected with the system clock input 
terminal 6 prepared in a microcomputer 20, and controls sending out of the system clock in a 
microcomputer 20 to the debugging equipment 80 of this example, It connects with the CPU clock 
output terminal 8 and the communication link clock input terminal 10 which are prepared in a 
microcomputer 20. Falling is supervised and CPU1 is equipped with a lead and a communication link 
clock control means 82 to detect having carried out the light and to send out a communication link clock 
to the communication link clock input terminal 10 of the CPU clock sent out from the CPU clock output 
terminal 8. In addition, as for a system clock, the frequency is set up by the operator. 
[0034] Thus, actuation of the debugging equipment 80 constituted is explained. CPU1 of a 
microcomputer 20 operates with the CPU clock which dividing of the system clock supplied from the 
system clock control means 81 is carried out in a frequency divider 7, and is obtained, and the above- 
mentioned CPU clock is supplied to the communication link clock control means 82 through the CPU 
clock output terminal 8. The communication link clock control means 82 detects falling of a CPU clock, 
and sends out the communication link clock for sending out the data information which the address bus 
4 to a shift register 3 and the data information of a data bus 5 stored and stored from a shift register 3 
outside to a microcomputer 20. Thus, debugging equipment 80 only adds the easy circuit for a 
microcomputer, and makes it possible to do easily the debugging activity in the site of the 
microcomputer mounted in the product. 

[0035] Moreover, debugging equipment 87 can also consist of adding the receiving means 83 and an 
address bus, and the data bus monitor means 84 to the configuration of the debugging equipment 80 
mentioned above further, as shown in drawing 7 . In addition, the receiving means 83 is connected to the 
commo data terminal 9 prepared in the communication link clock control means 82 and a microcomputer 
20. An address bus and the data bus monitor means 84 are connected with the communication link clock 
control means 82, the receiving means 83, and the system clock control means 81. In addition, let the 
receiving means 83 and an address bus, and the data bus monitor means 84 be reception comparison 
means collectively. 

[0036] Thus, actuation of the debugging equipment 87 constituted is explained. The communication link 
clock control means 82 detects that falling of a CPU clock mentioned above, and a communication link 
clock is sent out to a microcomputer 20. The receiving means 83 receives the information on the 
address bus 4 sent out through the transmit data- terminal 9 synchronizing with a communication link 
clock from the shift register 3 of a microcomputer 20, and a data bus 5, and sends out this received 
information to an address bus and the data bus monitor means 84. On the other hand, the 
communication link clock control means 82 will notify commo data reception termination to an address 
bus and the data bus monitor means 84, if it judges having received all data at counting the number of 
clocks of the communication link clock supplied to a microcomputer 20. An address bus and the data 
bus monitor means 84 are that the above-mentioned commo data reception termination is supplied, and 
the information on the address bus 4 supplied from the receiving means 83 and a data bus 5 confirms 
whether to go into an address bus and the data bus monitor means 84 in accordance with the breaking 
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conffijiions set up beforehand by the operator. And when in agreement with the above-mentioned 
breaking conditions, an address bus and the data bus monitor means 84 direct a halt of a system clock 
to the system clock control means 81. 

[0037] Thus, debugging equipment 87 can realize breaking, after performing debugging of a 
microcomputer using ICE. Therefore, by using debugging equipment 87, debugging in the site of the 
microcomputer mounted in the product can be performed easily. 

[0038] Semiconductor memory 91 is connected to the communication link clock control means 82 and 
the receiving means 83, and you may make it connect to memory 91 the display 92 as a storage means 
which displays the contents of memory 91 in visible further again, as shown in drawing 8 . In addition, the 
same sign is attached about the same component as the component shown in drawing 7 in drawing 8 . 
Thus, since the information which could memorize the storing information on a shift register 3 sent out 
from the microcomputer 20 in memory 91, and was further memorized by memory 91 with constituting 
can be displayed with a display 92, it is observable in visible how CPU1 operated. Therefore, debugging 
in the site of the microcomputer mounted in the product can be performed easily. 

[0039] The debugging equipment of the example of further others is explained. The debugging equipment 
100 grade used for the microcomputer 40 mentioned above is shown in drawing 9 . In addition, the sign 
same about the same component as the component shown in drawing 7 and drawing 8 in drawing 9 is 
attached, and the explanation is omitted. Debugging equipment 100 is equipped with the system clock 
control means 81, the 2nd control means 101 of a communication link clock, the processing means 102, 
the transmitting means 103, and the receiving means 104. In addition, a processing control means, 
consists of the 2nd control means 101 of a communication link clock, a processing means 102, a 
transmitting means 103, and a receiving means 104. It connects with the CPU clock output terminal 8 
prepared in a microcomputer 40, the DMA authorization terminal 27, and the communication link clock 
input terminal 10, and the processing means 102 is connected also to the transmitting means 103. The 
transmitting means 103 is connected to the received-data terminal 28 prepared in a microcomputer 40. 
The receiving means 104 is connected to the transmit data terminal 9 of a microcomputer 40. Moreover, 
the 2nd control means 101 of a communication link clock is connected to the communication link clock 
input terminal 10, the transmitting means 103, and the receiving means 104 of a microcomputer 40. 
Moreover, the indicating equipment 92 linked to the memory 91 linked to the receiving means 104 and 
memory 91 can be formed in the configuration of debugging equipment 100, and debugging equipment 
110 can also be constituted in it. 

[0040] Thus, actuation of the debugging equipment 100,110 constituted is explained below. In the usual 
debugging actuation to which DMA actuation is not made to carry out to a microcomputer 40, debugging 
equipment 100 grade operates as follows. That is, the CPU clock which a microcomputer 40 sends out is 
supplied to the processing means 102, if the processing means 102 detects falling of a CPU clock, 
reception initiation is directed to the 2nd control means 101 of a communication link clock, a 
communication link clock is sent out to a microcomputer 40, and the 2nd control means 101 of a 
communication link clock sends out the information on an address bus 4 and a data bus 5 to the 
receiving means 104 through the transmit data terminal 9 from the shift register 29 with which a 
microcomputer 40 is equipped. The 2nd control means 101 of a communication link clock counts the 

number of clocks of the clock supplied-to- the communication link clock-input terminal .10, and if it - 

detects having finished receiving all data, it will perform the data storage which received in the memory 
91 which is a store. Furthermore, the information memorized by memory 91 can observe how CPU1 of a 
microcomputer 40 operated with outputting to the output unit of display 92 grade. 
[0041] In making DMA actuation perform to a microcomputer 40 and reading immediate data from the 
circumference circuit 2 of a microcomputer 40, the processing means 102 makes the system clock 
control means 81 stop a system clock, sends out directions and external address information of read- 
out of CPU1 for a stop and the transmitting means 103, and directs transmission of external data 
information to the 2nd control means 101 of a communication link clock. In addition, the above- 
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* mentioned external address information and external data information are supplied to the processing 
means 102 by the operator. The storing data of a shift register 29 are made to read to the DMA 
processing means 26 of a microcomputer 40 by the processing means 102 sending out the DMA signal 
of L level to a microcomputer 40, and sending out a communication link clock to the direct 
microcomputer 40 after transmitting termination, next, the processing means 102 directs the reception 
of data information which carried out [ above-mentioned ] reading appearance to the 2nd control means 
101 of a communication link clock so that it may send out the DMA signal of H level to a microcomputer 
40 and may send out the data information read from the shift register 29 to the exterior of a 
microcomputer 40. Therefore, from the data information received through the receiving means 104, the 
data information read from the circumference circuit 2 in a microcomputer 40 can be known, and it can 
debug easily. 

[0042] Moreover, in writing external data information in the circumference circuit 2 of a microcomputer 
40 directly/the processing means 102 makes the system clock control means 81 stop sending out of a 
system clock, sends out external address information and external data information to the directions list 
of writing of actuation of CPU1 of a microcomputer 40 for a stop and the transmitting means 103, and 
directs sending out of the communication link clock for data transmission to the 2nd control means 101 
of a communication link clock. The external data information to the circumference circuit 2 is made to 
write in the DMA processing means 26 of a microcomputer 40 by the processing means 102 sending out 
the DMA signal of L level, and sending out a communication link clock to the direct microcomputer 40 
after transmitting termination. Next, the processing means 102 ends sending processing for the DMA 
signal of H level. 

[0043] Thus, since according to the debugging equipment 100 grade the monitor of the actuation of CPU 
can be carried out from the outside by sending out the storing information on a shift register 29 to the 
exterior of a microcomputer and DMA actuation can be made to perform to a microcomputer further, 
direct information can be written from the exterior of a microcomputer to the circumference circuit 2 in 
a microcomputer. Therefore, debugging equipment 100 grade can also perform debugging of the above- 
mentioned circumference circuit while making it possible to perform more easily debugging actuation in 
the site of the microcomputer mounted in the product. 

[0044] The debugging equipment of the example of further others is explained. The debugging equipment 
120 used for the microcomputer 60 mentioned above is shown in drawing 10 . In addition, the sign same 
about the same component as the component shown in drawing 9 in drawing 10 is attached, and the 
explanation is omitted. In debugging equipment 120, it replaces with the processing means 102 explained 
with reference to drawing 9 , and has the processing means 121. Other configurations are the same as 
the debugging equipment 110 mentioned above. In addition, it is desirable to consist of the 2nd control 
means 101 of a communication link clock, a processing means 121, and a transmitting means 103 at 
least, and to add the receiving means 104 further as a processing control means. Moreover, the 
processing means 121 is connected with the external instruction authorization terminal 44, the SYNC 
output terminal 46, and the CPU clock output terminal 8 which are. prepared in a microcomputer 60. 
[0045] Thus, actuation of the debugging equipment 120 constituted is explained. In the usual debugging 
actuation which does not supply an instruction from the exterior to a microcomputer 60, debugging 
equipment 120 operates as follows like the debugging equipment 110 mentioned above. That is, the CPU 
clock which a microcomputer 60 sends out is supplied to the processing means 102, if the processing 
means 102 detects falling of a CPU clock, reception initiation is directed to the 2nd control means 101 
of a communication link clock, a communication link clock is sent out to a microcomputer 60, and the 
2nd control means 101 of a communication link clock sends out the information on an address bus 4 and 
a data bus 5 to the receiving means 104 through the transmit data terminal 9 from the shift register 42 
with which a microcomputer 60 is equipped. The 2nd control means 101 of a communication link clock 
counts the number of clocks of the clock supplied to the communication link clock input terminal 10, and 
if it detects having finished receiving all data, it will perform the data storage which received in the 
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* memory 91 which is a store. Furthermore, the information memorized by memory 91 can observe how 
CPU1 of a microcomputer 40 operated with, outputting to the output unit of display 92 grade. : 
[0046] If the processing means 121 detects the standup of at CPU clock when making a microcomputer 
60 execute the instruction from the outside, and a SYNC signal is H level, the processing means 121 will 
make the system clock control means 81 stop sending out of a system clock; and will stop CPU1 of a 
microcomputer 60. Furthermore, the processing means 121 sends out instruction code to the 
transmitting means 103, sends out a communication link clock from the 2nd control means 101 of a 
communication link clock to a microcomputer 60, and transmits the above-mentioned instruction code 
to a microcomputer 60. > " ' . . . 

[0047] After transmitting termination of the above-mentioned instruction code, the processing means 
121 sends out the external instruction enabling signal of L level, and after it makes actuation to falling of 
a CPU clock carry out to. the system clock control means 81 and CPU1 of a microcomputer 60 reads 
the above-mentioned instruction code, it sends out the external instruction enabling signal of H level. 
When the instruction which CPU1 is made to execute consists of two or more; bytes The processing 
means 121 f operates a system clock till the next standup of a CPU clock to the system clock control 
means 81. The 2nd byte next to instruction code is sent out to the transmitting means 103, and 
transmission, sending out of the external instruction enabling signal of L level, supply of the system 
* clock to the fall of a CPU clock, and a series of actuation of sending out of the external instruction 
enabling signal of H level are madeto perform like the 1st byte of instruction code. When,CPU1 ; 
executes an instruction with the following CPU clock, a system clock is sent out for an external 
instruction enabling signal to a microcomputer 60 to the standup of the following CPU clock with H level. 
If the instruction which CPU1 was made to execute is read-out, the receiving means 104 will perform 
data reception from a microcomputer 60 by sending out a communication link clock to a microcomputer 
60 from the 2nd control means 101 of a communication link clock. Therefore, data are receivable as a 
result of being the result of CPU1 operating according to the supplied external instruction from the 
outside.: < ;-Yi • .. ... u:*- 1 . • , ■ — . 

[0048] Thus, according to debugging equipment 120, the monitor of the actuation of the microcomputer 
CPU can be carried out from the outside also about the microcomputer after mounting in a product, and 
advanced debugging comparable as ICE can be further performed easily by supplying an instruction to 
Above CPU from the exterior. , 

[0049] Moreover, in the debugging equipment 120 mentioned, above, it can also constitute as follows. It 
is made to incorporate the address bus 4 of shift register 42 HE of a microcomputer 60, and information 
on a data bus 5 not only in falling of a CPU clock but in both. a standup and falling. By carrying out like 
this, the result of the R/W which CPU1 performed in falling of a CPU clock is incorporated by the shift 
register 42, and the address which current [ CPU / 1 ] is outputting is. incorporated by the shift register 
42 in the standup of a CPU clock. Therefore, by reading the address of, a shift register 42 after, the 
standup of a CPU clock, when in agreement with the address with which this read address takes a break, 
the processingrmeans 121 can stop sending out of a system clock to the system clock control means 81. 
Therefore, before CPU1 performs in the address, it can take a break. In addition, drawing 1 1 shows the 
timing in the case of performing breaking before activation mentioned above. 

[0050] Moreover, in -the-debugging equipment 1 20 mentioned above, as shown. in drawing 12 - . the 2nd 

memory 130 which.memorizes the instruction performed with the processing means 121 is also 
connectable with the processing means 121. The program memorized in the 2nd memory 130 by adding 
such 2nd memory 130 while having performed the program of the microcomputer 60 interior can also be 
performed. Therefore, also in the microcomputer after mounting in a product, program modification and 
debugging can be performed easily. 
[0051] 

[Effect of the Invention] As explained in full detail above, according to the microcomputer according to 
claim 1, a storing means can observe from the outside how CPU operated inside the microcomputer 
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fronTiStoring an address bus when CPU operates, and the information on a data bus, and sending out to 
the exterior, without needing a complicated circuit and control. Therefore, the microcomputer concerned 
can perform debugging in a site easily about the microcomputer mounted in the product. Moreover, 
according to the microcomputer according to claim 2, since DMA actuation can be performed, 
information on the circumference circuit equipped in a microcomputer can be written, and not only CPU 
in the microcomputer concerned but debugging of the above-mentioned circumference circuit can be 
performed. Therefore, the microcomputer concerned can perform debugging in a site easily about the 
microcomputer mounted in the product. Moreover, according to the microcomputer according to claim 3, 
based on the above-mentioned external data information, CPU can be operated from making external 
data information store in a storing means using an external instruction enabling signal, and having sent 
out the above-mentioned external data information to CPU. Therefore, the microcomputer concerned 
can perform debugging in a site easily about the microcomputer mounted in the product. Moreover, 
according to the microcomputer according to claim 4, the timing which gives instruction information to 
the microcomputer CPU concerned can be obtained from the exterior of the microcomputer concerned 
by sending out a SYNC signal. Therefore/the microcomputer concerned can perform debugging in a site 
easily about the microcomputer mounted in the product. Moreover, according to debugging equipment 
according to claim 5, a storing means can perform storing of data,- and sending out from having had the 
system clock control means which controls supply of the system clock to a microcomputer, and a * 
communication link clock control means to send out a communication link clock to a microcomputer. 
Therefore, the debugging equipment concerned makes it possible to perform debugging in a site easily 
about the microcomputer mounted in the product. Moreover, according to debugging equipment 
according to claim 8, reading and a storing means can write information to the circumference circuit with 
which a microcomputer is equipped, without minding CPU from having had the processing control means 
which performs sending out of a DMA signal, external address information, and external data information. 
Therefore, the debugging equipment concerned makes it possible to perform debugging in a site easily 
about the microcomputer mounted in the product. Moreover, according to debugging equipment 
according to claim 10, GPU with which a microcomputer is equipped can be operatedin external data 
information from having had the processing control means which performs sending out of an external 
instruction enabling signal and external data information. Therefore, the debugging equipment concerned 
makes it possible to perform debugging in a site easily about the microcomputer mounted in the product. 

[Translation done.] r 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of 1 configuration of the microcomputer which 
is one example of this invention. 

[Drawing 2] It is a timing chart for explaining actuation of the microcomputer shown in drawing 1 . 
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tDraVying 3] It is the block diagram showing other examples of a configuration of the microcomputer 1 
which is one example of this invention. - . 

[Drawing 4] It is. a timing, chart for explaining actuation of the microcomputer shown . in drawing 3 . . 
[Drawing 5] It is the block diagram showing another example of a configuration of the microcomputer 
which is one example of this invention. ; 
[Drawing 6] . It is a timing chart for explaining actuation of the microcomputer shown in drawing 5 . 
[Drawing 7] It is the block diagram showing the example of 1 configuration of the debugging equipment 
which is one example of this invention: 

[Drawing 8] It is the block diagram showing other examples of a configuration of the debugging 
equipment which is one example of this invention. 

[Drawing 9] It is the block diagram showing another example of a configuration of the debugging 
equipment which is one example of this invention. • > . 

[Drawing 10] It. is the block diagram showing the example of a configuration of further others of the 
» debugging equipment which is one example of this invention. ^ 
[Drawing 11] It is a timing chart for explaining actuation of the debugging equipment shown. in drawing 
10.. ... ■ , .... . • • • . - : ,: • 

[Drawing 12] It is the block diagram showing still more nearly another example of a configuration of the 
debugging equipment which is one example of this invention. >■■ 

[Description of Notations] ; -- ■ --*-;- v- ■->- ? , - - ^p. ^ -k ^ ^ - , r:r< 

1 [ — Address bus, ] — CPU, 2 — -A circumference circuit, 3 — A shift register, 4 5 [ — : CPU clock 
output terminal, ] — A data bus, 6 — A system clock input terminal, 7 — A frequency divider, 8 9 — A 
transmit data terminal, 10 — A communication link clock input terminal, 11 — CPU clock, 14 — A 
communication link clock, 20 — A microcomputer, 25: — - Bus connection disconnection means, 26 — A 
DMA processing means, 27 — A DMA authorization terminal, 28 — Received-data terminal, 29 — A 
shift register, 30 — Received data, 40 — Microcomputer, 41 — A data bus connection disconnection 
means, 42 — A shift register, 43 — External instruction output means, 44 — An external instruction 
authorization terminal, 45 — A data input terminal, 46 — SYNC output terminal, 51 ! — An external: 
instruction enabling signal, 52 — A SYNC signal, 53 External data information, 60 — A 
microcomputer, 80 — Debugging equipment, 81 — System clock control means, 82,— A communication 
link clock control means, 83 — A receiving means, 84 — Address bus, A data bus monitor means, 87 — 
Debugging equipment, 91 — Memory, 92 — Display, 100 [ — A transmitting means, .104 / — A receiving 
means, 110/ — Debugging equipment, 120 / — Debugging equipment, 121 / — A processing means, 
130 / — The 2nd memory. ] — Debugging equipment, 101 — The 2nd control means of a 
communication link clock, 102 — A processing means, 103 

[Translation done.] 



- 18- 



(19)B#»&flVT (J P) (12) & Hlf 45 It & < A > ai)**WM4M»* . 

^^5^8 -292898 

(43)&WH ^8 ¥(1996) US 5 0 



(5i)intci. 8 . m\$m fttomm&n fi &fl5^©m 

G06F 11/28 7313 - 5B G06F 11/28 L 

15/78 5 1 0 15/78 . 5 1 OK 



m&ffi& *at# 8I*«©»13 OL (£ 15 H) 



<2i)aie#^ 


ftJSW-98379 


(71) USA 


000006747 














(22)WKB 


JpJSg7^<1995) 4^240 . 






lTB3#6f 






(72)^M# 


*JH -.kb. , . 












1TB 3#6^ 
















(74)ftSA 




(fl.2^) 



(54) [SSMU©^**];.. y-f irari^lfa.-^RrX^y^^H 



(57) [gfa] 



20 



; 1 



CPU 



zu: 



7> KU-2/<a 



¥8-292898 



KSa**H, 4»o±1ECPU^oy^iSttJ&Six±|B«f 
* P y * jpftjfe $ Hfeiim^ cr V ? <OVfe\H X o Ttett 

an*!^**^-* 

4'©^*a>b»IS'*ix5PMA«-§-K«<5*±E , 1 s 20 

±!B¥-9*#*K±fcS!tt e>*U a>o_kEDMA{f -§-©W 
f&lrj; 9 .kt&^^MI&^&^XT Kl^^^^X^f-^ 

r**-*«if1^fr5RMA8kS^ai:, ^t'Dhxl. 

Ji±IET K^'^-Rtf-hEx— ?'<x.<Dtfitfc<D&#lR ' 

±ie^*bj^— '#.tfr«Sr±iEDMA#a-^afeffli-a» w* 

^ 1 E«t©>-1' ^ t3 ayi^a-?. 

n-s^a^-* f*$a &±E*&s>j¥a~'t«£-t- sf- * a 

*»*M*fF*Ht*fc£-3# JhE * £»SlSI&SgiB i: ±12 
. mm\B}&h(Dffl<D±.%&y : — $ '^<0&mRXf® v )1ti^%: 

©±E5 f -*'<:*©*iR#i»9tt**vC^SIW±E#ffl 



2 

±E»«*att, ±E?W'<;*SaRIII!»#afcJ:9± 
IB «t> *j£g*&Sge t JtEJB 52 0 ?S t £ *t"C v * 5 
*#K:ttJ:E7 Ku*'<*2fct*-kE?*— *'<*©flMi© 

Ex - * AJjifa* * it t Ttti^ $ *i 5 iEfl-gBx- * ft 
*fc»*AU ±Ef*-*'<**l*IJI!J*#afcJ:»>±Efl 
522 [alSS^-r - * * d» b #1 9 # * frt v ^ 5 t^g- 1 
L T ^ -5 ±12^^- # fll« ±Ef*- ^ ^ ^ ^jSfelti L 

^^A'*:*i-SYNC«*S:^»^a6ai-aSYNC 
±BiBfll^ n y * (4±E SYNC «*ta*SSHf-d» feSSffl 

^ a a > \z$tm $ y 
X. 

±E-7^r ^ d 3 y\?zL— ? <Dft-n\z.wt.tf btbc pu^ d 
#at, 

»**asg©^5ita-r5ii«^ a - y >$)j^#at , 

-^<5S«ifc«#a 

iE-y^^^^D y^fty»#att, ±ES{fJtK#ai- 

[|f*«7] ±ES«JfcR#afc8UJES*u±1Bg«7 
K U^ft «Jfct«« X-^ t*«Sr±EC P U n y t % 
H:|Eti-J-5E1t#ai:, 

afclE«$ixft:flMtSr^r«Wfca*i-5**Sl«i, 



1#Bfl 4?8-292898 



3 

±IS-^ V * o 3 V h" a - * <Dfl-*B UH£ it b *V±E C P U 
iH^r^i-S t i: t>£DMAm-§-£±EW ?P^f 

, [sS#«9] ±EW *n ©*MSK:Rlt 

±IE-r^ 9 d 3 >-tfa-* OD^SS^KJt fe*X-hEEt&#'- 
flt*.fc» fl|#* 8 E*W>?*'< y * KB.- 

±EW*n3^fa-*©^&fc:K(*S>ixCPU?n 
±EW ^ ci 3 vfa— * to^fflSfciRtt btilEi'^f 

■v ^ ^ n 3 v tr 3. - 9 \zffi t> z> ^^asaassfi^w-k 

lE^SCx - * If * <D St Oii^S: ^ fl-WA-frHF^NB 
a£«#±E*fH5^-*W««:2^L*:«±E'W * n 

3 > tfa-^ asa&w-t- s mAflMRfcSfB-t-ssflr^as: 

at. 

afcE«2^fc*«*^»ttfc*^5Si**11i:. 5: 
91**1 OEtcf^^lS. 

[ttMi2] ±Etos^¥aic^$tv±tet* 

St JFtea&JEl:: nn £ * 5 « & ±E*i-g|5x - * * 
«i LT*lft-f 5flS2E*#aSr4ll*., ±E«a«l»^ 
a^feiE^A-frflF^Ift^asttl&^ixfcfc t ^tt±E 

fjfcautteaisitJiiEftiift^a** $ nfc±EA^ 

*flM*fc*<5#ftiaS:fr5s iMlOXIil 
X 7< y * gi. 
[lf*JSl3] iE-^W^o'aK^a-^fcfltfcS*. 



(3) 

*WWSCPU* o y*©£±0 2fctf&T0fc;-CW$.© 
»ittfctT5*G\ ±E*4Sfftl$]#ate, lB7/f^B3 

■y- n yy-©i£ffl?HM:t*ii:5, 1 1XB1 2Et 

©5*'<yy§Sip. 

[ 0 0 0 1 1 

io y- n ayi^a- y-cD-r/<y y- £^l£frv^#3 Wy" a 
[0 0 0 2] 

»frfcf±, ICE (fv-tf-^yS x^i — *: 
y^3Vt'a-y-<Dx^yy*&frofct)i-£/6 5 > 

In J: 5 ±E»*a s «a3ft*V»£'<fe£< ^ y' * 

^(ctr^-^i/\ rc7)j:5^3l^(0^-ri7n3>'t;' 3 .— 

^^-•y-f-^-i ? v =>l/¥^ — ?<DWr£s CPU 
UttSttli) ^iE^-yT'l-^^TV^Sfcfc, ±E 
y T'tO^gp**?) C P Uc7?ifef^5r^-=^i-5 r t f*S^ 

t> Mxli^F?S :s P2 - 2 8 7 6 3 5-§-<k$BKfis "f^y 
!/fflffliZl3S1ti U-CCPU^«iifeSf*^-a'.|Hll6^»Re . 

so. a- d y If -f--CC PU» Lfc 9 1-3ffl#P§£S£t5mfc 

^7^ffl©ROM (y — k tyy-^^y) a* 
o fc. 5 , mmmm^tj: <o?-y ^m»M < * 

ft-f 5 » ^ * * ttfc t> O T? *>t* ®»a V#J» Sr 
40 St-erffc. Mp° D tcJIS$HT^S-v^i7D3Vt" > 3 .- 
^ ©5l»fc * 5 y ^i*** J-tT ?L 5 9 o 3 >- 

[0 0 0 3] 

tWB 4 *©¥a i * ©f^ffl ] ( ; . o-^ ^ 

^ n3Vt'a — C PU^ n yy-\ZXmW)£}riZ> I p- 

ikmn&mi&wk. ±E«f**it«iaigfliK:*«t$-h.s 
iiiaieiggts ±Et*ai.3i«a36iii±EjaiJaiagSiSr 

so ffiilrf Lfcv^^Q^yf^-^Tfeot, ±1E¥* 



ft SB ¥8-292898 



(4) 

5 

#s«± k r iter k w * * x u^'- * >< ;* i-S$c & 

9£K'^ y - KXIi?^ 5 y^KtlET K 

t y" D 'a V t? =l - * OD Hi T3g £i" '5 iilt ^ d -y * 

[0004] ^ffl+^^^^S^^ #*&£;lx* C P 
U £ o y * <0*± 5 XttStT 5 fcT_hSBJSj2lE]B& i If $8 'w 

_h!BT K^*'<*&0^hiBx— *'«:*©lf 
fdffilf * cz 3, ^ ^±E»*fi#a^{llfife ; *ax*i»fr»::H:, 

x^^S^JtlE^'-^^^^fOlS^Sr^^ttli-So - 

cd j; 5 Kisigw * p => v i-^ft^t&^a 

TJ*r — ©If $RSr C P U ^ ta'j/ y" , lilt * D y y^C 

[0 0 0 5 ]. $ h\tJ£%m<Oy << y" o ayfa-^ii, 
*W«XtM1*«'? r - * AMR $r ±IE*&*ft#a^^-f S 36 

#k:s-3* ±iE«f ite«ina3a«ii'i JiiEflsaiaK t oiw 

5/<**KHU*#ai:. ±E¥*f**«-tfcH:»* fefru 
A>o±ED MAfitOftftt <t 9 -HE'** BB»#aK: T 

^x-*lf$&t-o^T±IB&^#at JilEJliSlHlSSt 

rora'-e^ l^^ey r^-ir^tblt^tf 5DMAtef 
-hE8tfft#att, lhE><*»RH#* 

^olWfg'cD^S^Si^t&^if^w^^ro^m^n 5 
i: t 'fcfc±ES{S^-*«^&#LT'^£;h»3±E* 
g»7 K flif«X tWtWf*- * tf$R£l&$3 U ±E>< * 

7 Ku*ft*RT/±E*W^-*««*JbEDMA#a 



6 

[0006] rroi5. i -e*lfi#attJtJe 

y- n 3 yfa- ^©^^Bd^b^J^fiH (/M") i/^<;v<D 
DMAlt^tfttl&Sftfcifrft-fctt; ±E'<*S8RIM*fe# 

ar±±ia«f **'»tea»iti:±iaffliaiaKi: ©mot k 

W^^^Rtff*— ^^^Sr«tti-5. <fcoT±iE*&$J# 
aiix ±3* bfc J: 5 fc\ CPU^d y * ±KT 
Ku*^;*&tf±E^— *'«*©11Wte*^U X> ± 
lEillf 9 u y 9 (DfcjfcK £. *) «KH Lfc±lE7 K U*^* 

•a^ttf*— ?fll*Sr«Ktti"5. — •v-C^n3V 
t°=L — ^<D^|ftSi»bL (n— ) U^/KDDMAlf-i"^ 
^^tbfc^-a-l-H, •±E'<:*«BttM»¥att:-hlE i 1 J ** 
J|t«HffiK11i:±EJBinia(Si:OMotr KV^/^^S.^' 
-^/<^#BRiSrt"5. -t UXilBBKW^att.; ±xEUfc 

««ft±iaafii^ o y 9 ics^#±iEjiian]ss-jiffl-r 

SSBf-fl&F-b: DMA 
«!a#a4:*li-*.5r. tX\ ■racist'*.-? 
tt. •V'T^D3>'t <, 3 .-^rt}c|i^5^i22lE]Sg— ©1f$g 

T'n^ A©f^ -y y<DZf-te bfSiaiilBOfX s/ ^ <j 
[0 0 0 7] ^fctd^P^ro-^-r^cs^t-a.— 

30 .±B^#a^«ift*iT^«i»feiw&*Hs^<iB9 lf -^ 
mss £ -©rewires— twso t> * v&n o 

ix, *»o±Ef f -#/<^H*¥afc - J: 9 ilE+^^M 

&M^mz.%®\ $ ttx v ^'5 -hia^gBx- ^ It « Sriffi^ 
40. *MH«a»«^tiJi-5^1-«W^Hi*#a4:, SrH 

<9 ilB^^S^a^air JilEMiailJSSt^^^ttT 

>flt»«U •±E^-#/<^««M»#afcJ: <0± 

IB 52 E ?S *s x- ^ ^ * * d> $0 K> fit. Jx T l ■> -5 ^ ( z (i 
»*i L, T ^ 5 iffi^^-r - ^ Iff g ^ -htsr - ^ -i* 

m Liiei^inis&age^isc pu^-^ 

50 #±|B^ttf f -*Srtt*atf'ri:'b--et5. • 



7 

[0008] o fcfiWM-a w t -t?»#J#a«:£ h 

W*» *-fiH U^yKO^^Sf "lit -g-* 5 ^ 
S-&(-li> iKfW-^aEfclHSc^attifa**** 

4. J:oT±E*MMMB:H\ ±J£UtJ:5fc:, CPU* 
n y *mg<5£±fET Kuoo<;*,RU?±SE^— . 

^atattoasts i ±ia« m 0 gg t © m <o 7— z * * m 

#1-5. *U-C±«BKKtt#»tt, ±3£LfclM1Mw"CtMrt. 
^«S^ & 5 fl-SB-r If $B £ f *« JMkSSsKfc: 

[0 0 0 9] $ ^WJSi.WT/f ^ n a y-t a- 

SYNCW^Sr^aB^tai-SSYNCft^a**^* 
±Ea«^ny^»4±1BSYNC«-g-m* 

iS^d^jHUl*^ S YNCft-§-^S-d#±|E-^-r * o 

[001.0] SYNCflWaAHI^W:, ±]E 
i4r*i-SYNC«**r3*ai-*OT?, * n a^fcT 

[ooi .i l ^SPJw^y IS*^ l fc^L 

4 (D v vfix/Wc: ffijRcD -v * n =■ ^ f — * tc{£/B $ ft 

^KtStfibixCPU? n y ?©±J&cD;^i&5v';*-7 L 
y-©fl.ttfct8»7 5>*u±IE^-f ? a 3 ist'.^-fftoi- 

+***«ssiit#»ffii-5±fEcp^y-py*©i£$> .• 



.#^¥8-292898' 



8 

5o 

[0 0 12] 1S*^1 >fcVU4©^-f^*^ffi®©^-f 

x A* n y y- Srftiffil U ilfs* a y *#J»#B!tt 

* n y *-Sr±|S-7^ * n 3 IdiitJ 5 "P* 

Xtfilft* n y* ^±lE-7-f 3^-t^-^lctt^i- 
io s:i-c, ±xSLfc«t.5t't&^#afi , p*^»^asa 

[0013] SfcttSSOf^j' ±E-rW * 

«r±«aa'fs * a v v icmm u-c*« ua«*fBr k 

. *3lt5Jt^*{cS'^tiifE-^-l'*n3vt°^-^— © 

[0014] r t -e, *(tit«*a 

' »±» 111^^ *W#S#i£ffl-t--5 iifi * n y * IdS 
'vT^rW * d 3 vb'^-— ^^bisllii^^ST. 
^T^T*— ^/^©tt#Sr, ±ISilfg* d y* ID^ LT 

^SlS^tJtLty^TA^ d y*coaittJ?rf?±$ 
^©<t 5 fc««ib«#a»i» ICEtttfflLf^ 
y ^Sr*tT b^ttcy u-* $r^5,i-5 J: 5 teflsJB L> 
$io°p{C^^JxT 1/^5 -7^ * n 3 yfa-^ro^if^ 

[0 0 1 5] .^fc^lPJWT^y^Sf*, W*:^2iE 
a s^tfa-^Kttffl^^Sf^y^Sififc 
43^T, ±ieW * n 3 vt*3.-^©^$B^IS:»t t>n± 
EC PU* n y *©^fi£co5t;t^5v'^7 i -t.* d y^co 
±IB-7-f * a ^\?^-?^<OW&*: i $\'®-r : b*s*7-l* 

A* d y*<Di5|ttSO^±5rf^-rSi: t ttDMAtlf 



f#dfl ¥8-292898 



9 

[0 0 16] Y^^nay^-^irf^Mfa 
(4, ±xg©J: 5 tw, T h'^x^xRlfy— 9;*x(D\%m 

[4, DMA{f-§-©iim, S&fcfl-aBTKi^flMRXfittl- 

©3l*fc#»*5f*'<yVj&s*J&K:fT*.* <fc 5 ('fEffl-T 
5. 

[0 0 17] Sfc^JRWCf^y^SEIltt^ ff#>S3fE 

PU^p y £ ©£&©?££& 5 A ^ o y9<D±1i 
-vf ^ n a y t' a -?--(Oft|&lra»t 5 ->xf A ^ n 

ft 6>*tJbfEv'* Woy? INffi^a^ JijE V* y A * 

©asm, ^u J ±f5-^-r>cir2!>'t o :i .-^ic{i*?5 c i 3 *^ 
[ooi'8] w^oai<'tra-^iJHt*3«'»stt#«' 

(4, _tj£© 7" KU^^St/f- i?/^©tSfg 

(4, *^^fFT>T«*©i£fflAlW»^— ***©34U1 
Srff 5. *&*rt3M£(4, S-fcfc, ±B#Hft^fF^r«*a 
tW^x- * flMRfc <fc 9 , ±54 b it. X 5 IcilEfl-gPT*- 

©3U»fc*s »t 5 7*'< y ?t>m% Kff 7L Z> X o £tfUB -r 
[0019] 



/0 

So -o©¥*#£*fcT»J*$;KfcW*ti=s^*'a 
-^2 0tlt CPU (4>&9t#&9£ff:) It, CP 

U 1 t^@2fcTi!'-ir^-t"2)J15a[H]SS2 t, 
' ^ 3 i:, CPU 1, J15aiH]K2S.t;v-7 h Ui/^i? 3 Sr 

-T^ Da^tfa— 9 2 OW^&^V'^xA? t2 ;/ ^ ft 

W^ixS-^fA? n y^A**S-7-'6 CPU1© 

^PjCPU l—iHai$tv5CPU^D •y^Sr-v-i'^ d = 
yi^a-^ 2 0 ©*Sg|5— ^£ti1-5fcfe©C PU? D y9 

mt)^ 8 i , v-7 h us?** 3 ©matt**^ * o 

^9 t^v^f^payfa-^ 2'0©^a5^e>iiff ^ n 

V7hU^^.^3»4, 7F^^4SU!7-? 

IHIE§ 7 /5»fe^$K5±ffiC P U ^ a y 9 t«V^«HW 
b, — a y ^"A*«HF- 1 0 §r^- Lt^»«>fe 

i^^if mRt/f-^w JiiBaffli 9 °y9 \zmm ut 

jUfSx— 9t$&-9 ^ o=i>-t°3.-^ 2 0© 

[0 0 2 0] Z.<D£ : )\Z.m$.tifoZ>-?4 9 naytV- 
* 2 0©»^SrH2-Sr#HH - L£tTKttW*-5. CPU1 
fi, C P U 9 o y 9. 1 1 ©SIT f 1 1 a (C-CJliaisISS 2. 
30 t ©Wtt©tt^«« Srn 5 o X. ->7h Uv?Xc? 3 
It CPU1 asjiaiSSg 2 twlf «©g£^-## SrtT 5C P 
U^DyH 1 ©3£T9 1 1 a K&tfST K^^4 
5 ©T Ku^f« 1 2^^-^lf $8 1 
3>65*^ii4n5„ fS), CPUliiCPU^D^i 1 
©^i^T^^tSrtrei^-a-lcitt, ->7hi/^^3 
liCPU^uy^ l l^szJi^T-TKWMf^ -r — ^ 
1f$B5ri&t)5itP, -5:©^. v^^payfi-^ 20© 
ttA^Ifl^nj/^AM^l O^aflt^.ciy* 1 4 

40 Ku^flMg 1 2 tx-^tffffi 1 3*5, mm-r-9 1 5 t 

l,X,mm9uy9 1 4fcHfflLT2&«f*-*HHf-9!&» 
■hl¥y (.fo^^ciay^-^ 2 0 ©^35— JSffi 

[0 0 2 1] rOiM^^^nayt^- ^2 OtCi 
fttf, h Uv?^^ 3(4, C PU 1 ^tbf^bfct #© 
T Kl'^^^4SO t -r-^^^5©tffB5rCPU^n.y 
^ 1 1 KT*&»U iiif a - y: ? i 4 KTi£tiJ-t-3 i t 
frb. aK-*>r * Vfa-^ 2 014, 3U£4;lBlg&R' 

so pu ljis^©J:5»!:»^Lfc*»*r^1-»*»b««i-5wi: 



ft 118 ¥8-292898 



11 

m&fcM%i£tlX^Z>-?4 9 X2 ^^\?^~9 <DW%\^ 

[0 0 2 2] nkK, 4&<D&tem^hZ^4 1.**^*. 

5o WL H3&tfH4fc*5V^"C, HiatFBI2fc*-r«. 

£ 13 t <> CO Ico^T ft 13 CW*Sr «■ U»W Sr^fBS 
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^2 9ft, DMA{f-§-^0iJxftHU^</VCOi:$. 
fcS«*nry*A*Bfr?-l OSr^UTiim^n^ 1 4 
*Stt*&Stt5ri:-e, »»LT^57KWfl|*12* 
Sri bTy ht-o^fgf-^ffi^9^m-r^tl^^^^ 

«u ip^*»tkwmmr. *»^-*«#xt«M»R 

/ Wit 9 iitfo — L^/WDMAft^t 
jte&JtSi:, ^i»fS2 5ftCPUli7KU 
4^^-^^ 5 b £#J9JfcU DMAMf 
a 2 6(iV7 h U'^^ 2 9Jct&ttSnTV^i^ftT K 

T\ Sif 9 o s/^ 1 4ldS^t, 7Kl/^4Mf 
- 5 £^ LTJS2!lE]gg 2 b £tr 5 o 

[0 0 2 4] :<Dj:9^M^ix?)-7-f ^onyfa- 
* 4 0^tt)^$rtftP^+^o EUfc^l", -^-r^D^^e 



(7) 

MAffif^ihT^Si^, CP.U^as/^ll© 
STD 11a Ku^4t7-*^ 5 £: 

tOttlRx Xt^R/WfS#4Si^^>ui?^^ t 2 9fcBi5ii 
4tx^o ^LT, iilS *n l 4"*#tlS$ix5 tv/7 
h \s*j*? 2 9 fcffi 9 SiA/fcT K^^lt*l 2 X x 

-^^ttr«i,3, AVR/wfflnirSr.afeflrT*-^ 1 5 1 

LTW^ n^>b°rr-^4 O^fem^ff-^t^J^^S 
fe*f—& 3 Q-&*s? h Uv^^ 2 9fcSt5iit? 0 
[0 0 2 5] jWc, DMAfF^Iffi^ 27^ULl/^ 

10 /w©DMA«##«ifc$;h,5 ^SBRW!*¥«2 5 
CiotCPU l^T K^^4&0 ! 7 ? -^^5d» 
&^92&£ix3o ^ffid^v^ hl^**2 9^fc9& 

"1" <Oifr&, DMAM¥8 2 6ft i/7>l/^^ 
2 9fc*WShfc^»7 KM»*Srl«^n y ^ 1 4 

<D1 9X2 y9BX*7 KW^*4KlttI;&U 2^p^ 

ST?, ±fB^«T.Ku^««teT«jaii](5 2d»e)«*ia 

S*uffcf f -*«#SrS':7 2 9fc»9iitf 0 . ± 

sER/WlS^Otfy hf-^ «o" <DWr£. DMA® 
20 3S#a 2 6 ft, iifS^ ns;^1401^Dy#l 

h 2 9K:*tt$nTi^«*HfB7: vyxnntft 

Wr-9mnt*7 Ki/^4, f-^^Sleiffl^ 
U 2 ^ n g-^R/WfB^SrL l/^tt, 3^n 
y * B T-R/wm^SrH ^/H:f5: i: T*jH523IlISS 2 
hi/^^ 2 g^SB^fettl&Sti^iWbfef* 

-^«*<D*#5i^Sr.fr5o ^i-HU-</VcODMA{f-§- 

#tt«s*ta^i:-e, ^sa*Hijk#a2 5fc±oTc 
pu id5wu 5 Ja5aieigS2 taiRsn, lu^dma 

30 14»|&^h DMAte3lg|5 2 6 fcTjafflEBS 2 

[0 0 2 6] 5 t-^^^ d ^>-t 0 ^— ^ 4 o\z& 

iXFf, -^-f ^nra^'tf^. — ^4 0rtfc«fc5JS5aiHlK2 
^<Olf*(Ott**#*StT^. CPUlC^n^7 ^(Dy* 

s< y >f<o^ti h-rmm&\m 2 y9i>nozt 

[0 0 2 7] $5>fc, {illC0*ffi:^!IT*fo5^^^^r3Vt ,, 
=- — 9 6 0Kov*TE)5 2itfH6 ■SrSr#fiHL£ATfctftM 
i~So IH5au^[2]6^iQV^T, 814^1041:* 

tc, f-^^g»^4.1i, 

4 3t, ^ n^yt'a-^ 6 OO^giS^b^^^ 

w=^r«*5 i^tt*&^n^^a^fi : ^TffiT-4 4 ts ± 
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45h CPU liMiH^&R^iiiMM ^;vS:*tSY 

n c« # 5 2 sr±ian»^afemi-a s y n c m^ffiT- 4 

i/7h^?4 2tt/#rta**>^-*A*i^4 5£r 
1 tett, 9 ^SBA^ff FTtt^F 4 4 Sr^T LT±IE^ 

a 4 i tt^ft^fF^rw-^s i fcs^cpui tmm 

[0 0 2 8]' r^)J:5t-M^^-7>r^n3yt 0 a- 
^6 0<oiS^o^r£JlTK:»Wi-5o 
B\ ±m^Wr— ftitnt It, CPUl-*»t5* 
^flMB'fefiflKiiSo *»ft^ir^«^4 4fc#LTHi' 
^yvo^^rppT{f>5 1 aH^^TV^ii^ c 
PU^ u y ^ i i (DiLTV 1 l a l:TV7 h 4 
2^T K'u^4if-^^ 5 i(D)Rli*SBt5ii4 
^^-^-n=a^lfa — 6 Ofciifg^n 1 4Srtt 
^■T^rtT% h 4 2 KIMftShfc*** 

6 0 rfei*. ifi^O!/?14tRJ!IU, * 

*W\fc?WA*SS^4 5Sr^bTtt*&Stt5^»^- 
.*ttf«'5 -3*s i V s/ FfoV7 hUi?.^#4.2fcBt5a 

[0 0 2 9] L U^/KD^a#^^Hs-&5 1 a 
£ £: . «ia 2 5.*» ?>#J 5 *fc $ 

h 4 2asj£m^5x— 

a4 3ttf-.^^5CiSttJt5, CPU 
1 ©ST 9 1 1 b \z J: 9 . CPUlfi ^£(5 

«SrA^i UTWE*iitfo Sfc, CPUlW^l/^ 
*524SCPU l^bSYNCm^ffiT-4 6£;frLT^ 
;<35SYNCffi*5 2SrSfit5ri:"e, W ^ n ^ v 

[0 0 3 0] ±3*Ufc»^Srt9ffii: : bT, fc57K^ 

lr±JE^7*— '*i*«* s A^i: UTCPU 1 
CPUl^^^&«7t5f^ CPUlli, SY 



74 

1 1 COSlT 9 11 a "CS YNCif-g-5 2 **H f^Wcfc 
& e JloT^cOS YNCiIf5 2S:^"CB£^i~5r £ 
T\ CPU >@Srfflt*3i?>f->f ^^"X? 

io ^ i 4 5r-7-Y^nr3^t: 0 rr — ^6 0— CP 
U^o s/^ 1 KOScT9T?CPU*sB6*»# Lfcir^O 

ffiT-9>^^§B>-^m^H5o W:ifi?o y ^i4S: 
«t5 t«^fc7-^A*S : ?-4 5 Sr^ltWr 
— *flH8**l tfy hfoV7 hu^*4 2}£&<9&;£ 

[00 3 1]1 W^/VCD'^lFB^fF Plft-g- 5 1 a 
*H5'fc, ^^Ui*#S4 3^V7 M/^^4 2 
co^t"-^ &^r — ?;<* 5 —i^m U CPU^p^ 
20 i i3SS4tt)T3&S6i:, C P U 1 tt-T*-*^* 5 fctett S 
ilBlfeW^— ^SrA*i ur»*atfo IS«fc2^>rb 
B^^SrJJccoCPU^czs/^.i 1^4T!)tCPUl 

CPUlttl^Ps/^l, 2'^n y'^ B"Ctt*ii/u^A 

mwyz i 4^^Dpytw6 -o.fcfltjfe-ra 

[0 0 3 2] z..<d£ * ^>-t c ^ — ^ 6 Ofcct 

tt-r-^WWfc*^* C PU 1 iSS|«TUfcift*lt**r^ 
7 h 4 '2 ^b'W^at^ : t 5o «fc 

oT N _Li£LfcW ^nayifa- ^4 0 fcJfc*<, £b 

[0 0 3 3] _bi6L/c^-^^^ pnyt°a-^(0 

13 7 ICtjH-W ^ n 3 yfc'^ ^ti, ±JEUfc-e^^n 
40 3ytW2 0, 4 0, 6 0Wf5o KM 

^yta-^2 0»t^ *3»MOT*/<-y^3g« 
8'0l:tt, -7^f > n D.y t°i-^ 2 o legit b 

s/^AAJS^l 0 tsasjx, CPUjDjx^ttl^ 
8d*bi^m$tb5CPU^ n- y ^<o0!liPfa:T9 SrSS 
so LCPUl#y-K, b Lfc^i^^PLTiHf ^ 
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vy9*m\t?vy9^t)$il>l-l O^ttJ-TSiilB^o 
y9$m^$k8 2i«Mi*.5 0 «, v-^^A^D^^fi 

[0 0 3 4] ~©± 5K*/&£;fr£x^-yy*SE»8 o© 
ttflsSrWH-J-a. W^B3y^-?20©CPUl 
li, is*TJ*9 b y9MW^fk8 1 SftSS'* 
T^A^n y ^*s^JS|gg5 7fC^W**T/-C»feix5CP 
U*n y^lCTi&tfsU ISCPU^o j'?l±CPU?. 
By^a*J|il3-8Sr«fr-U-Cii«^.Py^#J»#a8 2 — 
»«*e«/*fH«l#«8 2»i, CPU.^ti 
yy-©£T?> Sr^Ut, ->7hU^3-M07FV 
4£.U^-*^* 5 ©V— ^tS$g©*&*fi, SCttS- 

Lfcf - 9 tur* & v 7 h ws?* * 3 i» & a-au^a* m $ 

H5fc*©ilfB^a y^SrW^PaVfa.-^ 2 0^ 
iHm-f-So roi 5te^<y^St1l8 Ofi, 9 b => 
^ fa. ^^fBi*^[H]SS§rWJPi-5 fc'lj-e,. ^ B °p K:s«g. 
£*bT V ^5 A 9 D 3 ^ t° a. — y" ©1H#1;: *> 5 tv< y 

[00 3 5] £ it, ±5* Lfc'?V< y y*S!S 8 0 ©*»$■ 

xc< m 7.\c7jkj-£ ok. & h fcs«^a.8 3 k w. 

*^y;, f-^/uesfis 4§rM^p-f-5r 7 s 

8 3 te, JfiM^ d y y-»p#IS: 8 2 : R^^f ^cayf 

•5„ T »^<7. ■t*— */**g&#®8 4li, &H9 
P^Wfl8 2-, SflT#IBt8 3. &tfV;*xAyB 
?^SJifS8 1tii$Jt5, ft, §{1^8 31^ 

[0 0 3 6] ^03j:5»!:«J*"**t59*/<y^il1l8 7© 
. ftflsfcHMH-f-a. -hM bfci 5 fc»fll * b y y UW^Sk 
8 2lt C PUy- b ;/y-©:£T9 Srt^*PUTJifg^ b y 
^ ^ d n y fa-:? 2 0^Ifflt5. S«#S8 
3 (i , am ^ b y * fc-l*ISB U-v -T y- b = >- b° ^ — y- 2 
0©v-7 h l/^^ 3^feii{f'z f -^iffi^9 £r;fr LT£ 
ffl$}x57 Kl/7y^4, 7='— 5 ©ttNi£§:lf 
U r.©SfSLfctW$8$rT K^/<7 ( -7='— 
#«8 4fc:i£ai-5. — *; Sffi * n y 9 UM^^. 8 2 > 
fi, W.y" b 3>t°^-^ 2 otc^i-Siilt^ n yy" 
©:7b yy-m&XV^hl-ZZ tfif-^^dWc 

8 4^^bTilfI-r-^S«^TSffflfe]i-?>o. T 

-r— ^^^i£IS^8 4«, ±feii{§7*— *gff 
^T^^$tu-5iiT, *{3#&8 3*»t>0WS£;h,;fc. 
7K^74, -r— 5©tf$8;&s, — 

7 K^x, x — ^*i£ta^I8:8 411, : s-*7-b.9- 
°'>^]ifi8 1^W7A^ p ^©ffjLSrfl^l: 



(9) 

[0 0 3 7] Z<D£ jtT^y^Sf 8 7f±, I 
C E LTv^f y- n _=> V fa — ;? ©7V< y 9*&mft 

?^18 7trttffltar JHfifc3SS£;h,T^3 

[0 0 3 8] E]8fc^i-J; IB1S#S 

t LTC«Atf¥ifl:^ * V 9 1 Sraif^ b y ^ftiJt»# 
io 1^8 2SO t ff#^8 3fcSa(5L» ^S-y9 1©rt^Sr 

?rawfc**-t-5**siit 9 2 y 9 1 fcsat-t-s 

i^lCL-CViV^ f^x _H-8ti3Vv-CBI7k*i-«J*aJ 

©«t 5K«j5B;1-5;:i:-t*. ^^037^-^20^ 

1 idfstti-sr ^bic^^y 9 1 \zmm.£ti 
9 2 fc-c**t-i r. t jss-e* s©t?, 

ii5f§5„ ±ot, JliEifcseKSix-cvvST^^ b=» 
[0 0 3 9] $ bKitt©|B6fif!l©^ -y ^S^'o^^T 

i^w-r$o H9te»±±a!BLfcw ^a^a-^ 40 

^ffl^S^S'^ai-O.O^Sr^-f. i^, |219l-*5V^ 
■CH 7S^EI 8 }c^i"1f^a5^i: m t«j*«MH;:ov*-C 

. 0 0 (Cfi, v-^x^Vp y?ffl'$i^& 81i, jiffy" n 
. y ^ » 2 $fj»^© 10 1i, «ta^a 102i> i^{t¥ 
. .SCI 0.3 t v 0 4 fe'Srfra.5. -w. iim^D 

30 y ^ 2 ftlJffll#S 10 1, 10 2, i^{f #^ 1 

0 3 , &xF%:is^m 1 0 4 ICT&gfflW^J&fcWj&i 1 - 
S„ 8 1 0 2 li v v-f a y 4 0 ttS 

ItfctuSCPU^B yVm^^8, DMAfp-si^2 
7 , XtTiiflr^ b y ^A*48HFl'ofcfiH*$i>» 
S6«#«.l 0 3JcfcSBK*>b5. 0 311, -7 

4 9 b a ^t"^-^ 4 0 fcKtt fctlSSm^-^^ 2 
8fcSBR*^5. $fifai0 4tt, W^nayfa 
. ». -*4 0©iefeffi'r-^^9^iK$^5o ^fc, 9(g 

40 40 ©amy o y^A^f 1 0 , ^m#s 103, & . 
.oowmi^ sff.ei a. - 4.^««E-^«>*,y 9 1, 

. • ^^ey 9 1 2«rKtt-C, 
mm 1 1 0 Sr#fiJti^5 r. i: t>T?t 5. 
[0 0 4 0]. r©<£ 5(-«fife$H^7 :f /<yy*^ai 0 
0, ll 0 ©tbtf^^T^ia^-r 5. -^-fy- b 

4 O^^L-CDMAibf^Sr^^-er^V^il^W^-y 
y*!W©*-£-lc y y'SB i o o ^««T© i 5 \z 

li^-T^c BP^, ^^n.3yt^-f4 0iJii[lit5 
so c PU 9 b y 9 * 5 Mlfi 1 02 idf*^$H, 
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1 0 2 (4C P U 9 P y (DAT 9 Sr^^Oi-S £ iift o 
y 9 % 2 M$P#g 1 0 1 UT*(tM#fe*r»* U il 
«*Py*j&2»JW4Mlkl 0 ltta«*Py*«:W*- 

0»C{||*35->7 h I'v?** 2 9^bT KW^4 l x* 
-^/^ 5 ©fit $&&i£ft x-^ffi?" 9 LtSlifS 
1 0 4^aSffl***. ii«*oy*SB2IM«l#gl!l 0 1 
(4, iift? p y-* A^JffiT- 1 0 (dffclS Lfc? d-^©^' 
py^ic&tfy-VhLT, *fc#»Ufcbofc£. 
tSrk*0l-5tlStt^*-efcS^^y 9 1 (dgft Lfcx »o 
-^©IEtiS:tr5. £ fete. **-y 9 1 KfE«£;h,fd* 

^ p =■ yfa — $ 4 0 ©C P U 1 ^ if© X 5 (Cfbfp Lfd 

[0 0 4 1] W^oaytfi- ^4 Ol-DMAiWS: 
trlp^ ^>o3yfa- *4 0©JHia[H]SS 2*^12 
S^-^©|)t*auSrlT 5 Jaiftl 0 2^ 

•/7fWDy^ {&HSP#© 8 1 \Z. 1 S7-7~ 1*9 P y y" frfe 

ik^itTCPU 1 Sr.lt*, i£ft^IS 1 0 3 fcgE^tti L© 
»*fttW*»TKu*««&S£HJU iift ? ° -y ? SB 2 20 

mw^wt 101 — ^»*©asfli*rJisH-5. 

u-^tcio-C^S^l 0 2^^^n?»o i£ft&t-T 
t&fc&Ji^Ig: 1 0 2 14, L W^vcDDMAft^-^ 9 
p = V If a — *>4 0 —j^m U iift * p y * SrHS^ 
?nay^->4 0 ^m-T 5 - t t?-7-f ^ o a 1^ tf 
3.—^ 4 0©DMAteift2 6 h Vv?** 2 9 

©te^x*— ^©K^tilbSrfT^-erS. i5ci:MfSlO 
2(4, H^/KODMAfS-^-Sr-^-f ^4 
0^i£ttlU -V7 hUi?^^ 2 9d^Sg^ttJbfc-r— * 30 
ft***-^ * p 3^e3.-^ 4 OcD^gB^iUffl^ilrS^ 
< , iift * o j/ * ft 2 flfltt3MB! 101 fc_hfEHE*.ffl Lfc 
f-'-^tSffiwgif 5rm^-r5o UfcdSoT, Sis 1 
0 4 Sr^ LTgftLfcx*— ? p 3><fa 
4 0 lC*J(t ■SJliaBSS 2 *»bffc*Hl bfcx-^lf « 

[0 0 4 2] tfc, ? p ayta-^ 4 0 cojliaie] 

&2^^-^t$s&a*»t&tf#-a-i-te^ 

SI 0 2(4, isXTJ*? d y* W#IS!8 1 40 

OfflCPU l'cOtbf^Sritto; j£ft¥SM 0 3 

tUU iift * p yy-fg2$iJ^I8: : l 0 1 (cML-r-^i^ 
ft(&fc»<&a«*ny*©£tH&Jfc*i-5. ans^T* 
dgyS^S 1 0 2 (4, L W<;KDDMA{f -i§-£ri£ttl U 

iift * d ^irat^^D 3 ^-^ 4 o^&aH- 

5;it-7^ ^n3>t'^-^4 OfflDMAMlfg 2 
' 6^Jlffl0&2^cD^g|5xWtW«cDS#i2^£tT*^ 
5„ &lc#i3l#|8: 1 0 2 14, HU^^cDDMAff-i-^i* so 



[0 04 3] ^CDipt-^-y^Sl 0 0^(dJ;tu 
(4, I- w-v 5 ^ ^29 <D&$it#$B£W * o 3 v f 3. 
- # <Dfm^&m £-t§r-5^£T*CPU ©Mft 

DMAS>ftSrff*7*5wi:*st?#S©-e, W^nay 
fa— ^ rt©JliaiH]SS 2 — -7^ ^ D 3 v tfix— ©^SB 

T, f /^^gtl 0 0^(4, »!p p p(-^^tb-C^5-7 
V ^ P 3 V b" a - 9 <D^\Z *5lt 5T^y ^^ft £ £ 9 

y*'* y fhft bZ.k 5 0 

[0044] ^h^^nMm^-T^yifmm^^x 

IftPJ-rSo ID 1 0'tli±aLfc7^^D3yti'a-^ 6 
OJCfflV^S^y^flll 2 O^r^-f. 0 fcd3 

V^T H 9 (d^-fflf j&g|5#£ Ir) Cfl|j5feg|J^^O^T(4III D 
«f-g-*f*b-tOlftWSr**-t-5. T^s/^ai 2 0(d 
*5^T(4, HI 9 Sr#ffi Llft^ 1 0 2tftt 

tMfill 2 1 Srfi^So -tOttfcfllJfctt-k&Lfc^ 
y i/SIB 1- 1 0 i PI CT?fc 5; W» AiafHff #s t u 
T(4, t iift ^ P'^|2 *Jffll#iS 101, ^ 

SI#S 12 1; 10 3 KTidlSli. * fel-S 

fll#«l 0 4'«raPjL'50*#*L.V^. Mlftl 
2 1 (4, -r-r-^ P 3Vf 3. — ^ 6 OtefaWS>*x£>0-gBlfr 
^•fp^*^4 4, SYNCfflM^4 6^tJ5CPU^D 

[0045] r©J;5l«$Wf^5'^ill20 

(i(4-r^y ^Bl 2 0(4, iMSLfcr/^^ISei 1 

^t°a-^6 O^jgatJi-^CPU^ ns/^^^a^i 

0 2K1«I&SH, filf9l0 2ttCPU?'By^oSr 
TV &&*Q-f Siiift^P y^*2HHP#»l 0 1 }£*t 
L-rS«H*&SrJg* b, iiff ^ d y ^ % 2 1 0 

1 (4iift^ o -y ^ Sr-vf ^ p 3 ^ f=--^ 6 0 ~i£m 
L, -7"T^ p 3 yfa- ^ 6 0(c#fc.5v-7 h u-^^ 
4 2 d=«feT KV^^4, x— 5Wtf#%illft-r 
— 9 Srtf* LTSff#S 1 0 4^3Slil iift 
^ p y ^JB2«|»#gk 1 0 1 (4, -aflT^-p y ^-A**^ 
1 0 (ifft^o $tb5^Py^©^Py ^ ifcSr ^^t- L 
T, ^x-^5rSftL**-t?^fcrt^*p-^5 ttatft^ 
gT'fcS^^-D 9 1 (cSftbfc'r-^WsEfiSrff^o $ 
b(C, ^t!)9 HiE1tStufc*«tt,'**i6*9 2^ 

©CPU 1 ^5 if co J; 5 (wfbf£ - 1 * 5 T' 

[0 0 4 6] ^-f^ p 3yt°a— ^ 6 OJC^SCA^CD^ 
3t&mft $^rS»-& (4, SYNC^iSH^;KDt# 
(r*Q.3a#® 1 2 li?CPU^D^ (DA_h 9 ^^^n-f"?) 



M#iH]¥8-292898 



(11) 

19 ' 20 

t, mm^mi 2 v-^i^ p ytf&m^WtS l SlI^Uti/^r^^D y?<Dmtti*W±£ J £Z>^k 

h°^-^ 6 0(DC PU 1 £rlt#>3 0 ^CWIfSl 2 fu^, Srfr 5 - i: 5 0 WL H 1 1 tt* ± 

ltt. .S6flr*«l 0 3fc^ = - KSr&ttiU SMI** . ^t^mftWi^^-^ Srf? Stfr&.o*^ ^ >;fSr*-f 0 
5f*»2#JW*Sl 0 l^bll^^^^n [00 5 0] ±34Lfc^<s/i/g1tl 2.0l:«^ 

6 0— i£tH£-£T-^^ p n^tfa. — * 6 0 T, 01 2\Z7jki-& pfc, *0iI¥Rl 2 1 fcTHtr^ii: 

^±1EA^3-KSriSfBi-5o ' 5^SrlE«i"5»2 p« ^;.y 13 0»I¥tl 2 IK 

[0 0 4 7] ±|E^fr3-KcoaMSJ|*T«, MfSl ««t5rit)-e#5o .Cl'oj; 5fc*2^*y 1 305: 

2 1tt, LU-</VcD^gp^fF^g-§-Sr^ttiL, v-*^ ^Jp-TS^tT% ^-f 9 .P = V t°^-^ 6 0 ftgEcD^p 
X3. ytW^^WLZ l^CPU^a yVO^LTV) %X io ^9 ^£rH?T LTl^it^Ncfc^T, l2^ : eH30 

*s±IE^3- K$rgc^A/fcm^, Hl/^</K7)^ j&SoT, ^Ic^g^-e^ * p n >- — # HfcV^T 

❖W^IfB*S:afettli-5o CPPltci|ltT$*«A^* s * fc^p^Aco^iE, ^^^Sr*«fcfT5 r i*s-e# 

h*»b*/fc$;h,T^s#£fc:w\ *aa*«i 21 5« 

It Wf^^oy?W»?a8'll:SLtCPU?P [0 0 5 1] 

^3-Kco2fc©2v^ hBSriSfefS^ai 0 3fcj£tiJU ^ a a^tTa — ^fc JzJxHt, tfrtt^Stt. CPU^ 
<Di/XTJ»ir n y^<om^. RXFH Is^/WftUftt^Vf: ™ .iir-f^ W * p 3 ^t 0 n.-^rt§PT*C P U^^coi 5 

Jt^rA^ p .s^Sr-^ * o^V-hfoL— ^ 6 0-^i£ %>\z.fto ^-tfcX^% 0 if 2lE*M>-^*f * p 

m-T£o CPU 1 »c|ltT$*fc^* s fflE*ttlb-C*)*T, DMA»f^.SrtT5-i:* s "e#5 
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